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COMPOUNDS AND METHODS FOR INHIBITING MRPl 

BACKGROUND 

Along with surgery and radiotherapy, chemotherapy continues to be an effective 
5 therapy for many cancers. In fact, several types of cancer, such as Hodgkin's disease, 
large cell lymphoma, acute lymphocytic leukemia, testicular cancer and early stage breast 
cancer, are now considered to curable by chemotherapy. Other cancers such as ovarian 
cancer, small cell lung and advanced breast cancer, while not yet curable, are exhibiting 
positive response to combination chemotherapy. 

10 One of the most important unsolved problems in cancer treatment is drug 

resistance. After selection for resistance to a single cytotoxic drug, cells may become 
cross resistant to a whole range of drugs with different structures and cellular targets, e.g., 
alkylating agents, antimetabolites, hormones, platinum-containing drugs, and natural 
products. This phenomoion is known as multidrug resistance (MDR). In some types of 

IS cells, this resistance is inherent, while in others, such as small cell lung canccn*, it is 
usually acquired. 

Such resistance is known to be multifactorial and is conferred by at least two 
proteins: the 170 kDa P-glycoprotein (MDRl) and the more recently identified 190 
kDa multidrug resistance protein (MRPl). Although both MDRl and MRPl belong to 

20 the ATP-binding cassette superfamily of transport proteins, they are stiuctuially very 

different molecules and share less than 15% amino acid homology. Despite the structural 
divergence between the two proteins, by 1994 there were no known consistent differences 
in the resistance patterns of MDRl and MRPl cell lines. However, the association, or 
lack thereof, of MRPl and resistance to particular oncolytics is known. See Cole, et. al, 

25 "Pharmacologica] Characterization of Multidrug Resistant MRP-transfected Human 
Tumor Cells". Cancer Research, 54:5902-5910, 1994. Doxorubicin, daunorabicin, 
epirubicin, vincristine, and etoposide are substrates of MRPl, MRPl can bind to 
these oncolytics and redisttibute them away from their site of action, the nucleus, and out 
of the cell. Id. and Marquardt, D., and Center, M.S., Cancer Research, 52:3157, 1992. 

30 Doxorubicin, daunorubicin, and epirubicin are members of the anthracycline class 

of oncolytics. They are isolates of various strains of Streptomyces and act by inhibiting 
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nucleic acid synthesis. These agents are useful in treating neoplasms of the bone, ovaries, 
bladder, thyroid, and especially the breast. They are also useful in the treatment of acute 
lymphoblastic and myeloblastic leukemia, Wilm's tumor, neuroblastoma, soft tissue 
sarcoma, Hodgkin's and non-Hodgkin^s lymphomas, and bronchogenic carcinoma. 
5 Vincristine, a member of the vinca alkaloid class of oncolytics, is an isolate of a 

common flowering heib, the periwinkle plant (Vinca rosea linn). The mechanism of 
action of vincristine is still under investigation but has been related to the inhibition of 
microtubule formation in the mitotic spindle. Vincristine is useful in the treatment of 
acute leukemia, Hodgkin's disease, non-Hodgkin's malignant lymphomas, 

10 rhabdomyosarcoma, neuroblastoma, and Wilm's tumor. 

Etoposide, a member of the epipodophyllotoxin class of oncolytics, is a 
semisynthetic derivative of podophyllotoxin. Etoposide acts as a topoisomerase inhibitor 
and is useful in the therapy of neoplasms of the testis, and lung. 

Additionally, PCT publications W099/51236, W099/51228, and W099/51227 

1 5 disclose certain compounds known to be inhibitors of MRP 1 . 

It is presently unknown what determines whether a cell line will acquire resistance 
via a MDRl or MRPl mechanism. Due to the tissue specificity of these transporters 
and/or in the case where one mechanism predominates or is exclusive, it would be useful 
to have a selective inhibitor of that one over the other. Furthermore, when administering 

20 a drug or drugs that are substrates of either protein, it would be particularly advantageous 
to coadminister an agent that is a selective inhibitor of that protein. It is, therefore, 
desirable to provide compounds that are selective inhibitors of MDRl or MRPl. 

This invention relates to novel compounds, which inhibit MRPl and are therefore 
useful for the treatment of MRPl conferred MDR in a resistant neoplasm, or a neoplasm 

25 susceptible to resistance in a mammal. 
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$UMMARY OF THE INVENTION 
The present invention relates to a compound of fonnula: 




R' 



I 



where: 



het is a five (5) membeied heteroaryl ring containing N and a second heteroatom 
selected £roin N, O, or S; 

wherein the non-fused carbon atom of the heteroaryl ring is optionally 
substituted with and; provided that when het is pyrazole or imidazole, 
the saturated nitrogen of the het ring is optionally substituted with R^; 
wherein R^ is C1-C5 allcyl, aiyl, substituted aryl, heterocycle, 
substituted heterocycle, an amino acid ester, CH2OH, 
CH20-heterocycle, halo, CH2N3, CH2SRI, CH2NR*R5, ORI, 
SR12, S(CH2)n-phenyl. otNR^rS, and 
Ra is C1-C4 alkyl. 
R is (CH2)m'CHRlNHR2, 0(CH2)2NHR2.(CH2)ni'COR3, NHr2. and 
(CH2)m'CHRlNR4R5; 

R' is hydrogen, hydroxy, or ©(Ci-Cg allcyl optionally substituted with phenyl or 
C3-C7 cycloalkyl); 

m and m' are independently at each occurrence 0, 1, or 2; 
R^ is independently at each occurrence hydrogen or 
Ci-Ce alkyl: 
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r2 is hydrogen, COR^, CH2R^* , S02R^. or a moiety of the formula ; 

r3 is hydrogen, hydroxy, C1-C5 aUcoxy, an amino acid ester, an amino acid, or 
NR4r5; 

R** is hydrogen or Ci-Cg alkyl; 

5 r5 is hydrogen, Cj-C^ alkyl, Cg-Cio bicycloalkyl. (C1-C4 alkyl)-phenyl, (C1-C4 

alkyI)-C02Rl. CH2CO2RI. aryl, substituted aryl, (CH2)nCHR8NHC(0)OC(CH3)3, 

(CH2)nNH2, (CH2)2NHC0R6, (CH2)20R^, (CH2)q-helerocycle. (CH2)q-substituted 

heterocycle, or R^ and R^, together with the nitrogen to which they are attached, combine 
to form a pym>lidin-l-yl, pipeiidin-l-yl, hexamethyleneimin-l-yl, or morphoUn-4-yl ring; 
10 nisl,2, 3, or4; 

q is 0, 1, 2, or 3; 

R^ is C1-C6 alkyl, substituted C3-C6 cycloalkyl, aryl, substituted aryl, 
tert-buloxy. (CH2)q-heterocycle, (CH2)q-substituted heterocycle, (CH2)nS(0)rRl, 
C(CH3)2CH2N(Rl)2, (CH2)nCHR8NHC(0)OC(CH3)3. (CH2)nCHR8NH2. 
15 (CH2)2NH-aiyl,orNHR7; 

R^' is C1-C5 alkyl, substituted C3-C5 cycloalkyl, aiyl, substituted aryl, 
(CH2)q-hetCTocycle, (CH2)q-substituted heterocycle, (CH2)nS(0),Rl, 
C(CH3)2CH2N(Rl)2, (CH2)nCHR8NH<:(0)OC(CH3)3. (CH2)nCHR8NH2. or 
(CH2)2NH-aryl; 
20 r is 0, 1, or 2; 

R"^ is C1-C5 alkyl, phenyl, or substituted phenyl; 

r8 is hydrogen or CC>2R^; and 

R^, rIO, and R^ ^ are independently at each occurrence hydrogen, halo, C02R^, 
aiyl, substituted aryl. thiophene. C1-C4 alkoxy. (C1-C3 alkylVphenyl, or C2-C6 alkenyl; 
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r12 is Ci-Cg alkyl, (C1-C4 alkyl)-phenyl, aiyl, substituted aiyl, heterocycle or 
substituted heterocycle; or 

a pharmaceutical salt thereof; provided that if and R^^ are hydrogen and R^ ^ . 



is chloro, then het is not ^ . 

The present invention further relates to a method of inhibiting MRPl in a mammal 
which comprises administering to a mammal in need thereof an effective amount of a 
compound of formula L 

In another embodiment, the present invention relates to a method of inhibiting a 
resistant neoplasm, or a neoplasm susceptible to resistance in a mammal which comprises 
administering to a mammal in need thereof an effective amount of a compound of formula 
I in combination with an effective amount of an oncolytic agent. 

The present invention also relates to a pharmaceutical formulation comprising a 
compound of fonnula I in combination with one or more oncolytics, pharmaceutical 
carriers, diluents, or excipients therefor. 

Furthermore, the invention relates to the use of a compound of formula I, or a 
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for 
inhibiting a resistant neoplasm, or a neoplasm susceptible to resistance in a mammal. 

Furthermore, the invention relates to the use of a compound of fonnula I, or a 
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for 
inhibiting MRPl. 

Furthermore, the invention relates to the use of a compound of fonnula I, or a 
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for 
inhibiting MRPl conferred MDR in a resistant neoplasm, or a neoplasm susceptible to 
resistance in a mammal. 

Furthermore, the invention relates to the use of a compound of fonnula I in 
therapy. 
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nPT AH Fn r»F5irRT PTTQN OF THE INVENTION 
The current invention concerns the discovery that compounds of formula I are 
selective inhibitors of multidrug resistant protein (MRPl), and are thus useful in treating 
MRPl conferred multidrug resistance (MDR) in a resistant neoplasm and a neoplasm 
S susceptible to resistance. 

The terms "inhibit" as it relates to MRPl and "inhibiting MRPl" refer to 
prohibiting, alleviating, ameliorating, halting, restraining, slowing or reversing the 
progression of, or reducing MRPl 's ability to redistribute an oncolytic away from the 
oncolytic's site of action, most often the neoplasm's nucleus, and out of the cell. 
10 As used herein, the term "effective amount of a compound of formula I" refers to 

an amount of a compound of the present invention which is capable of inhibiting MRPl. 
The term "effective amount of an oncolytic agent" refers to an amount of oncolytic agent 
capable of inhibiting a neoplasm, resistant or otherwise. 

The term "inhibiting a resistant neoplasm, or a neoplasm susceptible to resistance*' 
15 refers to prohibiting, halting, restraining, slowing or reversing the progression of, 

reducing the growth of, or killing resistant neoplasms and/or neoplasms susceptible to 
resistance. 

The term **resistant neoplasm" refers to a neoplasm, which is resistant to 
chemotherapy where that resistance is conferred in part, or in total, by MRPl. Such 

20 neoplasms include, but are not limited to, neoplasms of the bladder, bone, breast, 

lung(small-cell), testis, and thyroid and also includes more particular types of cancer such 
as. but not limited to, acute lymphoblastic and myeloblastic leukemia, Wilm's tumor, 
neuroblastoma, soft tissue sarcoma. Hodgkin's and non-Hodgkin's lymphomas, and 
bronchogenic carcinoma. 

25 A neoplasm, which is "susceptible to resistance", is a neoplasm where resistance 

is not inherent nor currently present but can be conferred by MRPl after chemotherapy 
begins. Thus, the methods of this invention encompass a prophylactic and therapeutic 
administration of a compound of formula L 

The term "chemotherapy" refers to the use of one or more oncolytic agents where 

30 at least one oncolytic agent is a substrate of MRPl . A "substrate of MRPl" is an 

oncolytic that binds to MRPl and is redistributed away from the oncolytics site of action 
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(the nucleus of the neoplasm) and out of the cell, thus, rendering the therapy less 
effective. Prefened oncolytic agents are doxorubicin, daunorubicin, epinibiciii. 
vincristine, and etoposide. 

The terms *1reat" or "treating" bear their usual meaning which includes 
5 preventing, prohibiting, alleviating, ameliorating, halting, restraining, slowing or 

reversing the progression, or reducing the severity of MRPl derived drug resistance in a 
multidrug resistant tumor. 

In the general formulae of the present document, the general chemical terms have 
their usual meanings. For example, the term **Ci-C4 alkyl" refers to methyl, ethyl, 
10 propyl, isopropyl, cyclopropyl, butyl, cyclobutyl, 5-butyl, and r-butyl. The term "Cj-Cg 
alkyl" refers to a monovalent, straight or branched saturated hydrocarbon containing from 
1 to 6 carbon atoms. Additionally, the term alkyl" includes C1-C4 alkyl groups 

and C3-C6 cycloalkyls. The term "Ci-Cg alkyl" includes, but is not limited to, 
cyclopentyl, pentyl, hexyl, cyclohexyl, and the like. The term "C3-C5 cycloalkyl" refers 
15 to cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. The term "C5-C7 cycloalkyl" 
refers to cyclopentyl, cyclohexyl, and cycloheptyl. The term "C^-Cio bicycloalkyl" 
refers to bicyclo- [2.1.1)hexanyl, (2.2.1]hcptanyl, (3.2.1]octanyl, (2.2.21octanyl, 
[3.2.2]nonanyl, [3.3.1]nonanyl, [3.3.2]d6canyl, and [4.3.1]decanyl ring systems. 

The terms "C1-C4 alkoxy" and "C1-C5 alkoxy" refer to moieties of the formula 
20 0-(Ci-C4 alkyl) and ©-(Ci-Cg alkyl) respectively. 

The term "substituted C^-C^ cycloalkyl" refers to a 

cycloalkyl substituted once with a phenyl, substituted phenyl, or C02R^ group. 
The term "halo" or "halide" refers to fluoro, chloro, bromo, and iodo. 
Hie term "aiyl" refers to phenyl, benzyl, and naphthyl. 
25 The terms "substituted aiyl" refers to a phenyl, benzyl, and naphthyl group 

respectively substituted fitom 1 to 3 times independently with Ci-Cg alkyl, C1-C4 alkoxy, 

halo, hydroxy, trifluoromethyl, N(R1)2, S02N(R1)2, NH-Pg, Ci-Cg alkoxy, benzyloxy. 
C02R^ C5-C7 cycloalkyl, trifluoiomethoxy, or nitro. 
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The terai "heterocycle" is taken to mean stable unsaturated and saturated 5- and 
6-menibered rings containing from 1 to 3 heteroatoms selected from the group consisting of 
nitrogen, oxygen and sulfur, said rings being optionally benzofiised. All of these rings may 
be substituted with up to three substituents independently selected from the group consisting 
S of halo, C1-C4 alkoxy, C1-C4 alkyl, cyano, nitro, hydroxy, -S<0)in-(Ci-C4 sdkyl) and 
-S(0)ni-'phenyl where m is 0, 1 or 2. Saturated rings include, for example, pyrrolidinyl, 
piperidinyl, piperazinyl, tetrahydrofiiryl, oxazolidinyl, dioxanyl, pyranyl. and the like. 
Benzofiised saturated rings include indolinyl, 1,2,3,4-tetrahydroquinolinyl, 
1,2,3,4-tetrahydroisoquinoliny] and the like. Unsaturated rings include furyl. thienyl, 

10 pyridinyl, pyrrolyl, N-methylpynolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, triazolyl, 
oxadiazolyl, thiadiazoly], thiazolyl, pyrimidinyl, pyrazinyl. pyridazinyl, and the like. 
Benzofiised unsaturated rings include isoquinolinyl, benzoxazolyl, benzthiazolyl, quinolinyl, 
benzofuranyl, thionaphthyl, indolyl and the like. 

The term "heteroaryl" is taken to mean an unsaturated or benzofused unsaturated 

IS heterocycle as defined in the previous paragraph. 

The term "substituted heterocycle" refers to a heterocyclic ring substituted 1 or 2 
times independently with a Ci-Cg alkyl, halo, benzyl, phenyl, trifluoromethyl. Saturated 
heterocyclic rings may be additionally substituted 1 or 2 times with an 0x0 group, 
however, total substitution of the saturated heterocyclic ring may not exceed two 

20 substituents. 

The term "amino acid** refers to a chemical unit made up of both a basic amino 
group and an acidic carboxyl group. Examples of amino acids include alanine, 
asparagine, cysteine, glutamine, glycine, isoleucine, leusine, methionine, phenylalanine, 
proline, serine threonine, tryptophan, tyrosine, valine, aspaitic acid, glutamic acid, 
25 arginine, histidine. and lysine. 

The term "amino acid ester" as used in this specification refers to an amino acid 
where the carboxy group is substituted with a Cj-Cg alkyl group. That is, the alkyl group 
when taken together with the caiboxy group forms a C]-C5 alkyl ester. A skilled artisan 
would appreciate that some amino acids have two carboxy groups that may be substituted 
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with a C1-C5 alkyl group, for example, aspartic acid and glutamic acid. This invention 
contemplates the possibility of amino acid mono- or diesters in these circumstances. 

The term **protecting group" (Pg) refers to an amino protecting group or a hydroxy 
protecting group. The species of protecting group will be evident from whether the "Pg" 
5 group is attached to a nitrogen atom (amino protecting group) or attached to an oxygen 
atom (hydroxy protecting group). 

The term "amino protecting group" as used in this specification refers to a 
substituent(s) of the amino group commonly employed to block or protect the amino 
functionality while reacting other functional groups on the compound. Examples of such 

10 amino-protecting groups include the formyl group, the trityl group, the phthalimido 
group, the acetyl group, the trichloroacetyl group, the chloroacetyl, bromoacetyl, and 
iodoacetyl groups, urethane-type blocking groups such as benzyloxycaibonyl, 
9-fluorenylmethoxycarbonyl (*TMOC"), and the like; and like amino protecting groups. 
The species of amino protecting group employed is not critical so long as the derivitized 

IS amino group is stable to the condition of subsequent reaction(s) on other positions of the 
molecule and can be removed at the appropriate point without disrupting the remainder of 
the molecule. Similar amino protecting groups used in the cephalosporin, penicillin, and 
peptide arts are also embraced by the above terms. Further examples of groups referred 
to by the above terms are described by T.W. Greene, "Protective Groups in Oiganic 

20 Synthesis", John Wiley and Sons, New York, N.Y., 1991. Chapter 7 hereafter referred to 
as "Greene ". A preferred amino protecting group is r-butyloxycarbonyl. 

The term "hydroxy protecting group" denotes a group understood by one skilled 
in the organic chemical arts of the type described in Chapter 2 of Greene . Representative 
hydroxy protecting groups include, for example, etho- groups including n^thyl and 

25 substituted methyl ether groups such as methyl ether, methoxymethyl ether, 

methylthiomethyl ether, terf-buylthiomethyl ether, (phenyldimethylsilyl)methoxy-mcthyl 
ether, benzyloxymethyl ether, p-methoxybenzyloxy-methyl ether, and rerr-butoxymethyl 
ether, substituted ethyl ether groups such as ethoxyethyl ether, H2-chIon)ethoxy)-ethyl 
ether, 2.2,2-trichloroethoxymethyl ether, and 2-<trimethylsilyl)ethyl ether, isopropyl ether 

30 groups; phenyl and substituted phenyl ether groups such as phenyl ether, /xhlorophenyl 
ether, p-methoxyphenyl ether, and 2,4-dinitrophenyl ether, benzyl and substituted boizyl 
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ether groups such as benzyl ether, p-methoxybenzyl ether, o-nitrobenzyl ether, and 
2,6-dichlorobenzyl ether; and alkylsilyl ether groups such as trimethyl- triethyl- and 
triisopropylsilyl ethers, mixed alkylsilyl ether groups such as dimethylisopropylsilyl ether, 
and diethylisopropylsilyl ether, and ester protecting groups such as formate ester, 
S benzylformate ester, mono-, di-, and trichloioacetate esters, phenoxyacetate ester, and 
/7-chlorophenoxyacetate and the like. The species of hydroxy protecting group employed 
is not critical so long as the derivatized hydroxy group is stable to the conditions of 
subsequent reaction(s) on other positions of the intermediate molecule and can be 
selectively removed at the appropriate point without disrupting the remaincter of the 

10 molecule including any other hydroxy protecting group(s). 

The term "caibonyl activating group" refers to a substituent of a carfoonyl that 
increases the susceptibility of that caibonyl to nucleophilic addition. Such groups 
include, but are not limited to, alkoxy, aryloxy, nitrogen containing unsaturated 
heterocycles, or amino groups such as oxybenzotriazole, imidazolyl, nitrophenoxy, 

15 pentachloro-phenoxy, N-oxysuccinimide, N,N*-dicyclohexylisourB-0-yl, 

N-hydroxy-N-methoxyamino, and the like; acetates, formates, sulfonates such as 
methanesulfonate, ethanesulfonate, benzenesulfonate, or p-toluenylsulfonate, and the like; 
and halides especially chloride, bromide, or iodide. 

The term "carbonyl activating reagent" refers to a reagent that converts the 

20 carbonyl of a carboxylic acid group to one that is more prone to nucleophilic addition and 
includes, but is not limited to, such reagents as those found in "The Peptides", Gross and 
Meienhofer, Eds., Academic Press (1979), Ch. 2 and M. Bodanszky, "Principles of 
Peptide Synthesis", 2°^ Ed., Springer- Verlag Berlin Heidelberg. 1993, hereafter referred 
to as "The Peptides" and "Peptide Synthesis " respectively. Specifically, caibonyl 

25 activating reagents include thionyl bromide, thionyl chloride, oxalyl chloride, and the 
like; alcohols such as nitrophenol. pentachlorophenol, and the like; amines such as 
N-hydroxy-N-methoxyamine and the like; acid halides such as acetic, formic, 
methanesulfonic, ethanesulfonic, benzenesulfonic, or/>-tolylsulfonic acid halide, and the 
like; and compounds such as l,l'-carbonyldiimidazo]e, benzotriazole, imidazole. 

30 N-hydroxysuccinimide, dicyclohexylcaibodiimide, and the like. 
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In general, the term "pharmaceutical" when used as an adjective means 
substantially non-toxic to living organisms. For example, the term "pharmaceutical salt" 
as used herein, refers to salts of the compounds of formula I which are substantially 
non-toxic to living organisms. See, e.g. , Berge, S.M, Bighley, L.D., and Monkhouse, 
D,C., 'Tharmaceutical Salts", J. Pharm. ScL, 66:1, 1977. Typical pharmaceutical salts 
include those salts prepared by reaction of the compounds of formula I with an inorganic 
or organic acid or base. Such salts are known as acid addition or base addition salts 
respectively. These pharmaceutical salts frequently have enhanced solubility 
characteristics compared to the compound from which they are derived, and thus are often 
more amenable to formulation as liquids or emulsions. 

The term "acid addition salt" refers to a salt of a compound of f oimula I prepared 
by reaction of a compound of formula I with a mineral or organic acid- For 
exemplification of pharmaceutical acid addition salts see, e.g., Berge, S.M, Bighley, LX)., 
and Monkhouse, D.C., J. Pharm. 5d., 66: 1 , 1977. Since compounds of this invention can 
be basic in nature, they accordingly react with any of a number of inorganic and organic 
adds to form pharmaceutical acid addition salts. 

The pharmaceutical acid addition salts of the invention are typically fonned by 
reacting the compound of formula I vwth an equimolar or excess amount of acid. The 
reactants are generally combined in a mutual solvent such as diethylether, tetrahydrofiiran, 
methanol, ethanol, isopropanol, benzene, and the like. The salts normally piccipitate out 
of solution within about one hour to about ten days and can be isolated by filtration or 
other conventional methods. 

Acids commonly employed to form acid addition salts are inorganic acids such as 
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric acid, and the 
like, and acids commonly employed to form such salts are inorganic acids such as 
hydrochloric acid, hydrobronnic acid, hydroiodic acid, sulfuric acid, phosphoric acid, and the 
like, and organic acids, such asp-toluenesulfonic acid, methanesulfonic acid, oxalic acid, 
p-bromophenylsulfonic acid, carbonic acid, succinic acid, citric acid, benzrac acid, acetic acid 
and the like. Examples of such pharmaceutically acceptable salts thus are the sulfate, 
pyrosulfate, bisulfate, sulfite, bisulfite, phosphate, monohydrogenphosphate, 
dihydrogenphosphate, met^hosphate, pyrophosphate, chloride, bromide, iodide, acetate. 
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propionate, decanoate, caprylate, acrylate, fonnate, isobutyrate, caproate, heptanoate, 
propiolate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, 
butyne-l,4-dioate, hexyne-l,6-dioate, benzoate, chlorobenzoate, methylbenzoate, 
dinitrobenzoate, hydroxybenzoate, methoxybenzoate, phthalate, sulfonate, xylenesulfonate, 
S phenylacetate. phenylpropionate, phenylbutyrate, citrate, lactate, P-hydroxybutyrate, 
glycollate, tartrate, methanesulfonate, propanesulfonate, naphthalene-l-sulfonate, 
naphthalene-2-sulfonate, man delate and the like. 

The term "base addition salt" refers to a salt of a compound of fonnula I prepared 
by reaction of a compound of fonnula I with a minoal or organic base. For 

10 exemplification of pharmaceutica] base addition salts see, e.g.^ Berge, S J^, Bighley, LD., 
and Monkhouse, D.C., J. Pharm. Set., 66:1, 1977. This invention also contemplates 
pharmaceutical base addition salts of compounds of formula L The skilled artisan would 
appreciate that some compounds of formula I may be acidic in nature and accordingly 
react with any of a number of inorganic and organic bases to form pharmaceutical base 

IS addition salts. Examples of pharmaceutical base addition salts are the ammonium, 

lithium, potassium, sodium, calcium, magnesium, methyl amino, diethylamino, ethylene 
diamino, cyclohexylamino, and ethanolamino salts, and the hke of a compound of 
formula L 

While all of the compounds of the present invention are useful, certain of the 
20 compounds are particularly interesting and are preferred. The following listing sets out 
several groups of preferred compounds. It will be understood that each of the listings 
may be combined with other listings to create additional groups of preferred 
embodiments. 



25 i. m is 0; 

ii. R is at the meta position; 

iii. R is (CH2)m'CHRlNHR2; 

iv. R is (CH2)m'COR3; 

v. R is (CH2)ni'CHRlNR4R5; 
30 vi. m' is 0; 
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vii. m' is 1; 

viii. r1 is methyl; 
ix. r1 is hydrograi; 

X. r2 is 3,4,S-trimethoxyphenylinethyI; 

xi. is (3,4^-trimethoxyphenyl)aimno; 

xii. r3 is (4-aininosulfonylphenyl)aniino; 

xiii. R^ is (6-methoxyquinolin-8-yl)aniino; 

xiv. r4 is hydrogen; 

XV. r5 is 5-methylisoxazol-3-yl; 

xvi. r5 is 3,5-dimethoxy-4-hydroxybeiizyl; 

xvii. r5 is 3,4,5-trimethoxyphenyI; 

xviii. R' is hydrogen; 
xix. r9 is hydrogen; 
XX. r9 is halo; 

xxi. R^O is hydrogen; 

xxii. r1 Ms halo; 

xxiii. R^ 1 is Ci-C4 aUcoxy; 

xxiv. r1 1 is optionally substituted aiyl; 

XXV. Ris(CH2WCHRlNHR2; 

XXVI. R is 0(CH2)2NHR2 

xxvii. Ris(CH2WCOR3; 

xxviii. R is NHR2; 

xxix. Ris(CH2)m*CHRlNR4R5; 

XXX. R* is hydroxy; 

xxxi. R* is 0(Ci-C6 a^kyl optionally substituted with phenyl or C3-C7 cycloalkyl); 

xxxii. m is 1; 

xxxiii. m is 2; 
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xxxiv. 


m' is 2; 






XXXV. 


Rl is Ci-Ce alkyl; 






XXX vi. 


r2 is hydrogen; 






XXX vii. 


r2 is C0R6; 




5 


xxxviii. 


r2 is CH2R6*; 






xxxix. 


r2 is S02R'7; 








r2 is a moiety of the formula 






xl. 




xli. 


r3 is hydrogen; 






xlii. 


r3 is hydroxy; 
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xliii. 


r3 is Cj-Cg alkoxy; 






xliv. 


r3 is an amino acid ester. 






xlv. 


r3 is an amino acid; 






xlvi. 


r3 is NR4r5; 






xlvii. 


r4 is Ci-Cg alkyl; 




15 


xlviii. 


r5 is hydrogen; 






xlix. 


r5 is C1-C6 alkyl; 






1. 


r5 is C6-C10 bicycloalkyl; 






li. 


r5 is (C1-C4 alkyl>phenyl; 






lii. 


r5 is (C1-C4 alkyl>-C02Rl; 




20 


liii. 


R5isCH2C02Rl; 






liv. 


r5 is aryl; 






Iv. 


r5 is substituted aryl; 






Ivi. 


r5 is (CH2)nCHR8NHC(0)OC(CH3)3; 




Ivii. 


R5is(CH2)nNH2: 




25 


Iviii. 


r5 is (CH2)2NHC0R6; 
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lix. r5 is (CH2)20R1; 
Ix. r5 is (CH2)q-heterocycle; 
Ixi. r5 is (CH2)q-substituted heterocycle; 

Ixii. r4 and r5, together with the nitrogen to which they are attached, combine to 
5 form a pyrrolidin-l-yl, piperidin-l-yl, hexamethyleneimin-l-yl, or 

morpholin-4-yl ring; 



Ixiii. 


n is 1; 


Ixiv. 


n is 2; 


Ixv. 


nis3: 


Ixvi, 




Ixvii. 


q is 0; 


Ixviii. 


q is 1; 


Ixix. 


qis 2; 


Ixx. 


q is 3; 




R^ is Cj-Cg alkyl; 




n. lo auusuiuicu ^^^''D ^y^'OalKyi, 


Ixxiii. 


r6 is aryl; 


Ixxiv. 


r6 is substituted aryl; 


Ixxv. 


r6 is rerr-butoxy; 


Ixxvi. 


r6 is (CH2)q-heterocycle; 


Ixxvii. 


r6 is (CH2)q-substituted heterocycle; 


ixxviii. 


R6is(CH2)nS(0)rRl; 


Ixxix. 


R6isC(CH3)2CH2N(Rl)2; 


Ixxx. 


r6 is (CH2)nCHR8NHC(OpC(CH3)3; 


Ixxxi. 


R6is(CH2)nCHR8NH2; 


buixii. 


R6is(CH2)2NH-aryU 


Ixxxiii. 


r6 is NHR7; 
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Ixxxiv. 


r6' is Ci-C6 alkyl; 




Ixxxv. 


r6* is substituted C3-C6 cycloalkyl; 




Ixxxvi. 


is aryl; 




Ixxxvii. 


is substituted aiyl; 


s 


Ixxxviii. 


is (CH2)q-heterocycle; 




Ixxxix. 


R^ is (CH2)q-substituted heterocycle; 










xci. 


IS C(CH3)2CH2N(R*)2; 




xcii. 


r6' is (CH2)nCHR8NH-C(0)OC(CH3)3; 


10 


xciii. 


R^' is (CH2)nCHR8NH2; 




xciv. 


r6* is (CH2)2NH-aryl; 




xcv. 


ris 0; 




xcvi. 


ris l; 




xcvii. 


ris 2; 


15 


xcviii. 


R'7 is C1-C6 alkyl; 




xcix. 


R^ is phenyl; 




c. 


R^ is substituted phenyl; 




ci. 


R^ is hydrogen; 




cii. 


r8 is CO2RI; 


20 


ciii. 


r9 is CO2RI; 




civ. 


r9 is aryl; 




cv. 


r9 is substituted aryl; 




cvi. 


R^ is thiophene; 




cvii. 


r9 is C1-C4 alkoxy; 


25 


cviii. 


r9 is (C1-C3 alkyO-phenyl; 




cix. 


R^ is C2-C6 alkenyl; 
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cx. R^O is halo; 

cxi. RlOisC02R*; 

cxii. R^^ is aiyl; 

cxiii. R^O is substituted aryl; 

cxiv. RlOis,thiophene; 

cxv. R^O is C1-C4 alkoxy; 

cxvi. RlO is (Ci-C3 alkyl)-phenyl; 

cxvii. R 10 is C2-C6 alkenyl; 

cxviii. r1 1 is hydrogen; 

cxix. RllisC02Rl; 

cxx. Rl^isaiyl; 

cxxi. r1 Ms substituted aryl; 

cxxii. r1 1 is thiophene; 

cxxiii. r1 1 is C1-C4 alkoxy; 

cxxiv. r1 1 is (C1-C3 alkyl)-pheiiyl; 

cxxv. r1 1 is C2-C6 alkenyl; 

cxxvi. r12 is Ci-Cg alkyl; 

cxxvii. r12 is (C1-C4 alkyl)-phenyl; 

cxxviii. r12 is aiyl; 

cxxix. r12 is substituted aryl; 

cxxx. r12 is heteiocycle; 

cxxxi. r1 2 is substituted heterocycle; 
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cxxxiii. Het is 



cxxxiv. Het is 



cxxxv. Het is 



cxxxvi. Het is 




cxxxvii. Het is 



cxxxviii. Het is 

cxxxix. Rb is Ci-Cg alkyl; 

cxl. R^isaryl; 
cxli. is halo; 

cxlii. Rbis-SRl2; 

cxliii. R^ is optionally substituted heterocycle; 

cxliv. R^is-NR^R^; 

cxlv. R^ is r-butyl; 

cxlvi. The compound is a phaimaceutical salt; and 

cxivii. The compound is the hydrochloriite salt. 
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The compounds of the present invention can be prepared by a variety of 
procedures, some of which are illustrated in the Schemes below. The particular order of 
steps required to produce the compounds of formula I is dependent upon the particular 
compound being synthesized, the starting compound, and the relative lability of the 
5 substituted moieties. 

Compounds of fonnula 1(a), wherein R^, the substituent fh)m the non-fused 
carbon, is Cj-Cg alkyl, optionally substituted aryl, CH2OH, or CH20-heterocycle may be 
prepared from compounds of formula n(a) as illustrated in Scheme 1 below where R, R', 
R9, R^O, R^ ^, het and m are as described supra. 

10 

Scheme 1 




Rb is Ci-Cg alkyl, 

optionally siibstituted aryl, 
CHjOH, 
or CH20-heterocycle. 

n(a) 1(a) 

15 

Compounds of fonnula 1(a) may be prepared by dissolving or suspending a 
compound of fonnula n(a) in a suitable solvent, preferably dimethylfonnamide. and 
adding a suitable base, including potassium methoxide, potassium rert-butoxide and 
preferably potassium carbonate. The base is typically employed in a large molar excess. 
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usually in about a 4 to about an 8 molar excess relative to the compound of formula n(a). 
Preferably, about a S to about a 7 molar excess is employed. 

The reactants are typically combined at a temperature from about 0**C to about 
lOO^C. When het is isoxazole» oxazole, or imidazole, the reactants are preferably 
S combined at room temperature and the resulting solution is typically heated from about 
30'*C to about the reflux temperature of the mixture for from 30 minutes to about 18 
hours. Preferably, the mixture is heated to at least 50°C for from about 1 to about 6 hours, 
and is most preferably heated to from about 6S*'C to about 75^C for from about 1.5 hours 
to about 3 hours. When het is pyrazole the reactants are preferably combined at room 
10 temperature and the resulting solution is typically heated to about lOO'^C for from 30 
minutes to about 18 hours. 

Any protecting groups remaining in the cyclized compound of formula I may be 
removed as taught in Greene to provide the compounds of formula I. Preferred choices of 
protecting groups and methods for their removal may be found in the Preparations and 
IS Examples sections below. 

Compounds of formula I0>), wherein het is substituted with halo may be prepared 
from compounds of formula 11(b) as illustrated in Scheme 2 below where R. R', R^, R^O 
r1 1. het and m are as described 5iipra. 

20 Scheme 2 




halo 



O 



n(b) 



1(b) 
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Compounds of fonnula 1(b) may be prepared by dissolving or suspending a 
compound of fonnula 11(b) in a suitable solvent and adding a suitable base, in an inert 
atmosphere, preferably under N2. Typically a preferred and convenient solvent is 
dimethylformamide. A preferred base is sodium trimethylsilanolate. The base is typically 
S employed in a slight molar excess, usually in about a 1.05 molar excess relative to the 
compound of formula n(b). The reactants are typically combined dropwise at room 
temperature over a period of time from about 2 hours to about 4 hours. 

The skilled artisan would appreciate that if other bases are used in the reaction of 
Scheme 2, the substituent of the het functionality may change. For example if sodium 
10 methylthiolate is used as the preferred base, the compound of formula n(b) will be 

converted into the compound of formula I wherein the het functionality is substituted with 
-SCH3. 

Additionally, the compound of fonnula 1(b) can be prepared according to Scheme 
1 wherein the reactants are combined at O^C and mixed at -10**C for approximately three 
IS hours. The solution is then warmed to room temperature and mixed for an additional 2 to 
3 hours. 

Certain compounds of formula 1(a) are useful MRPl inhibitors and are also usefiil 
intermediates for the preparation of other compounds of formula L As is shown in 
Scheme 3, when Rh of fonnula 1(a) is CH20-Pg, wherein "Pg" is a protecting group, the 
20 compound of fonnula 1(a) may be further reacted by methods known in the art to produce 
compounds of formula 1(c) where is CH2OH, CH2N3, CH2SR^ or CH2NR4r5, and 
R, R\ r1, r4, r5, r9 rIO, r11, het. and m are as defined above. 
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R»> is CHjOH, 
CH2N3. 
CH2SRI , 
or CHaNR^RS. 

1(a) 1(c) 

S Compounds of formula 1(c) wherein het is substituted with CH2OH may be 

prepared by dissolving or suspending a compound of formula 1(a) in a suitable solvent and 
adding a suitable acid. Typically a preferred and convenient solvent is 
methanol/dichloromethane (2:1). A preferred acid is p-toluenesulfonic acid hydrate. The 
acid is typically employed in a slight molar excess, usually in about a l.OS molar excess 

10 relative to the compound of formula 1(a). Hie reactants are typically combined at room 
temperature and mixed from about 1 hour to about 3 hours. 

The skilled artisan would appreciate that the alcohol can be further converted to 
compounds of formula 1(c) where het is substituted with CH2N3, CH2SRI, or 
CH2NR4r5 by methods well known in the an. For general examples of these 

IS procedures, see the Preparations and Example section. 

Compounds of formula 1(b) when het is substituted with chloro are useful MRPl 
inhibitors and are also useful intermediates for the preparation of other compounds of 
formula I. As is shown in Scheme 4, the compound of formula 1(b) may be further 
reacted with a nucleophile by methods known in the art to produce compounds of formula 

20 1(d) where het is substituted with an amino acid ester, OR^ , SR12, S(CH2)n-phenyl, 
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NR*r5, or an optionally substituted heteiocycle attached via a heteroatom and R, R\ R^, 
R^^, r1 ^ r1, r12, n, het and m are as defined above. 



Scheme 4 




1(b) 1(0) 



Compounds of fonnula I(o) may be prepared by dissolving or suspending a 
10 compound of formula 1(b) in a suitable solvent and adding an appropriate nucleophile, in 
an inert atmosphere, preferably under N2. Typically a preferred and convenient solvent is 
dimethylformamide. The nucleophile is typically employed in a molar excess, usually in 
about a 2 to about a 4 molar excess relative to the compound of formula 1(b). 

The reactants are preferably combined at room temperature and the resulting 
15 solution is typically mixed for from about 30 minutes to about 3 hours, until the reaction 
is complete as measure by the consumption of the compound of formula 1(b). The skilled 
artisan would appreciate that the reaction, depending on the nucleophile used, may require 
more time to react and may, also require heating. In these instances, it is preferred to mix 
the reactants for from approximately 15 to approximately 20 hours, then heat the solution 
20 to from about 50*C to about SO^C and mix for an additional 3 hours or until the reaction 
is complete as measure by the consumption of the compound of fonnula 1(b). 
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Compounds of formula I where R is (CH2)m*CHR^NR'*R5 may be prepared from 
compounds of formula I(n) as illustrated in Scheme 5 below where m, m', R', R*, R^, R^,. 
r4. r5, r9, rIO^ and 11 are as described supra. 

S Schemes 




I(n) 



The compounds of formula I(n) may be reductively aroinated to form the 
compounds of fonnula 1(e). Reductive aminations are well known transformations, see, 
e.g., Larock, "Comprehensive Organic Transformations", pg. 421, VCH Publishers. New 

10 York, N.Y., 1989, hereafter referred to as ' 'Larock" . 

Amines of formula m may be dissolved or suspended in a suitable solvent, 
optionally in the presence of a suitable base, preferably N-methyl morpholine or 
triethylamine, when the compound of fonnula m is an acid addition salt to convert the 
salt to its free amine fonn, and a compound of formula I(n) is added. A Lewis acid 

15 catalyst, such as titanium(IV) isopropoxide, may optionally be employed. Once it is 
determined that the compound of formula 1(d) has been substantially consumed, the 
intermediate is typically reacted in situ with a suitable reducing agent to provide the 
compounds of formula 1(e). The overall conversion may be performed at about O'C to the 
boiling point of the mixture, but room temperature is a preferred reaction temperature. 

20 The formation of the compoimds of fonnula 1(e) may take from IS minutes to 24 hours as 
measure by the consumption of the compound of formula 1(d). Methanol is typically a 
preferred solvent 

Suitable reducing agents include, but are not limited to, hydrogen over palladium 
or platinum on carbon, borane or complexes of borane, e.g., borane-pyridine, borane-t- 
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butylamine, and borane-dimethylamine complex; and borohydride reducing agents such as 
sodium borohydri(fe or sodium cyanoborohydride. Sodium cyanoborohydride is a 
preferred reducing agent. 

Compounds of formula I where R is (CH2)m'CHRlNHR2 or 0(CH2)2NHR2 and 
r2 is CH2R^' may be prepared from compounds of formula 1(f) and 1(h) as illustrated in 
Scheme 6 below where X is halide and m, m', R', R* R^, r1, r6\ r9 rIO^ and r1 1 arc 
as described supra. 

Scheme 6 




The compounds of formulas 1(0 and 1(h) may be reductively alkylated to form the 
corresponding compounds of formulas 1(g) and I(i), respectively. Reductive alkylation of 
primary amines are well known transformations, see, e.g., Larock. pg. 434-435 

The skilled artisan will appreciate that the treatment of acyl halides widi amines is 
a very general reaction for the preparation of amides, see. e.g. March J, Advanced Orpanic 



wo 01/27116 



PCT/USOO/21980 



-26- 

Chemistry . 1985, 3Fd edition, page 370. The reaction is highly exothermic and must be 
carefully controlled, usually by cooling. 

Once it is determined that the compound of formula IV has been substantially 
consumed, the intermediate is typically reacted in situ with a suitable reducing agent to 
5 provide the compounds of formula 1(g) and I(i), respectively. The overall conversion may 
be performed at about 0°C to the boiling point of the mixture but room temperature is a 
preferred reaction temperature. The formation of the compounds of formulas 1(g) and I(i) 
may take from 15 minutes to 24 hours as measure by the consumption of the compound of 
formula IV. 

10 A base is typically employed when the compound of formula 1(0 or 1(h) is an acid 

addition salt in order to convert the salt to its free amine form. Preferred bases for this 
purpose are N-methylmorpholine and triethylamine. A preferred Lewis acid catalyst is 
titanium(IV) isopropoxide. Suitable reducing agents include, but are not limited to, 
borane or complexes of borane, e.g., borane-pyndine. borane-t-butylamine. and borane- 

15 dimethylamine complex; and lithium aluminum hydride. 

The skilled artisan would appreciate that the compounds of formulas 1(f) and 1(h) 
may be converted to the corresponding compounds of formulas 1(g) and I(i), respectively, 
by reacting wiOi ketones and aldehydes as is represented in Scheme 5. Reductive 
alkylation of primary amines are well known transformations, see. e.g., Larock. supra. 
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Compounds of fonnula 1(h) may be converted to other compounds of the 
invention by methods well known in the chemical arts. Compounds of fonnula I where R 



is 0(CH2)2NHR2, and r2 is CONHR^ a moiety of the formula 
R^, r9, rIO, and R^ 1 are prepared as described supra. 



; and m, R', 



Scheme? 




10 The primary amines of formula 1(h) may be reacted with the isocyanates or 

isothiocyantes of formula VII to prepare the corresponding ureas and thioureas of formula 
I(k), see March, pages 802-803. 

Compounds of formula I where R is (CH2)in'CHRlNHR2, and r2 is S02R^; and 
m, m*, R\ r1, r7, r9 rIO^ and r1 1 are prepared as described supra. 

15 

Schemes 
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Compounds of fonnula 1(f) may be converted to other compounds of the invention 
via standard combinatorial synthetic techniques. For example, a compound of formula 
1(f) dissolved or suspended in a suitable solvent, optionally in the presence of a base, may 
be treated with a compound of formula VI to provide a compound of formula I(j) where 
5 r2 is S02R'^. Typically a preferred and convenient solvent is dichloromethane. When a 
base is employed, triethylamine is typically preferred. Furthermore, when a base is 
employed, the base and compound of formula VI arc typically employed in a slight 
stoichiometric excess. For example a 1.01 to 1.40 molar excess, relative to the compound 
of formula 1(f), is generally employed. About I.IS to about 1.25 molar excess is typically 

10 preferred. When a base is not employed, the compound of formula VI is typically 

employed in a relatively larger stoichiometric excess. For example, about a l.S to about a 
3 molar excess, relative to the con^x>und of formula 1(f), is usually employed. About 1.8 
to about 2.2 molar excess is typically preferred. The reaction is usually performed at a 
temperature range of about 0°C to about the reflux temperature of the solvent for ftom 10 

15 minutes to 18 hours. Preferably, the reaction is performed at about 15°C to about 4(fC 
for from 5 minutes to about 1 hour. 

Compounds of formula I where R is (CH2)iii*COR3 and is C1-C5 alkoxy, an 
amino acid ester, or NR^R^ may be prepared from compounds of fonnula I(i) as 
illustrated in Scheme 9 below where R^^ is NR^R^, an amino acid ester, or Ci-Cg 

20 alkoxy, R^^ an activating group, and m, m', R", Ra. Rb, r4^ r5^ r9^ rIO^ and R^ ^ are 
as described supra. 
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Compounds of formula IQ), prepared as described in Scheme 1, may also be 
converted to other compounds of the invention via solution r solid phase synthetic 
techniques. For example, acids of fonnula 1(1) may be treated with activating agents to 



wo 01/27116 



PCTAJSOO/21980 



-30- 

fomi the activated carboxylic acid derivatives of fonnula VQI by methods well known in 
the chemical arts. See, e.g.^ The Peptides . Peptide Synthesis and the Examples and 
Preparations sections below. 

Generally, preparation of compounds of formula I(m) where R^^ is NR^R^ or an 
5 amino acid ester is performed in a manner similar to the reaction of compounds of 

formula 1(0 or 1(h) described in Scheme 6. Specifically, such compounds of formula I(m) 
may be prepared by dissolving or suspending a compound of formula vm in a suitable 
solvent, optionally in the presence of a suitable base, and adding an amine of formula m 
or DC. Typically a preferred and convenient solvent is dichloromethane. Preferred bases 

10 are triethylamine and piperidinylmethylpolystyrene resin. The amine is typically 

employed in a molar excess. For example, about a 1.5 to about a 3 molar excess, relative 
to the compound of fonnula VHI is usually employed. About 1.8 to about 2.2 molar 
excess is typically preferred. The reaction is usually performed in a temperature range of 
about 0**C to about the reflux temperature of the solvent for from 10 minutes to 18 hours. 

IS Preferably, the reaction is performed at about 1S°C to about 40°C for from 5 minutes to 
about 2.S hours. 

The compounds of formula I(m) where R^^ is C\-C^ alkoxy may be prepared by 
methods very well known in the chemical arts. For instruction on the conversion of 
activated carboxylic acid derivatives to esters see, g.g.. Larock at 978-979. Alternatively, 

20 these compounds of formula I(m) may be prepared directly from the acids of fonnula 1(1) 
as taught in the Larock reference at pages 966-972. 

The starting materials and compounds of the present invention may be obtained by 
a number of routes. For example, compounds of fonnula n may be prepared according to 
the routes shown in Schemes 8 and 9. 

25 Where het, Ra. Rb. R, R', r9 J^IO^ and r1 1, and m are as described supra^ 

compounds of fonnula n may be prepared according to Scheme 10. 



wo 01/27116 



PCTAJSOO/21980 



-Si- 
Scheme 10 




S Compounds of formula II may be prepared by dissolving or suspendng a 

compound of f(»mula Xn in a suitable solvent and adding a compound of fonnula XI in a 
suitable solvent Dimethylfoimamide is a convenient solvent and is typically preferred for 
the compound of fonnula XH. A 1:1 mixture of DMF and dichloromethane is a 
convenient solvent and is typically prefeired for the amine of formula XI. This amide 
1 0 forming reaction is also preferably lun in the presence of dimethylaminopyridine 
(DMAP). 

For compounds in which het is pyrazole. the addition of l-(3-dimethyl- 
aminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) to the reaction is prefeired. The 
compound of formula XH is preferably the corresponding carboxylic acid and is employed 
IS in an equimolar amount, relative to the compound of formula XI, but a slight excess 
(about a 0.05 to about 0.15 molar excess) is acceptable. Hie DMAP is employed in a 
catalytic fashion. For example, about 5 molar percent to about IS molar pooent. relative 
to the compound of formula XI, is typically employed. A 10 molar percent is usually 
prefeired. 

20 Compounds of foimula XI where R is (CH2)in'C0Rl, (CH2)m'NHPg, 

0(CH2)2NH-Pg. or (CH2)m'C02(Ci-C6 alkyl) which are used to prepare compounds of 
fonnula 1(d), 1(f). 1(h), and 1(1) respectively, are well known in the ait and to the extent not 
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conunercially available, are readily synthesized by standard procedures commonly 
employed in the art. Furthermore, the transformations described in Schemes 3-8 may be 
perfonned before the cyclization described in Scheme 1 and 2 to provide the compounds 
of formula XI with a fully elaborated R substituent. 
5 Additionally, compounds of formula Xlt may be prepared according to the 

following routes where, unless otherwise provided, R*' is the substituent from the carbon 
atom of bet, R^ is the substituent from the saturated nitrogen of het, the second 
heteroatom is an oxygen or sulfur (represented by O in the following routes) and other 
variables are as described supra. 
10 Compounds of formula XI(a) may be prepared in a manner similar to that 

described in the literature, for example, see Chen YP, et. al, HeterocycleSy 1995, 47, 175, 
and Chantegrel B, et. al, /. Org. Chem. , 1984, 49, 4419-4424. 

Route 1 



15 
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Compounds of formula XVI may be prepared by dissolving or suspending a 
compound of formula XV and a suitable base in a suitable solvent and adding a 
compound of formula XIV in a suitable solvent, dropwise. Toluene is a convenient 
solvent and is typically preferred. Ttiethylamine is the prefured base. The compound of 
5 formula XIV is typically and preferably employed in an equimolar amount, relative to the 
compound of formula XV, but a slight excess is acceptable. 

The reactants are preferably combined at about 0°C and the resulting solution is 
typically warmed to room temperature and mixed for from about 18 hours to about 24 
hours. 

10 Hie compound of formula XVI may then be converted to the compound of 

formula Xm by dissolving or suspending a compound of formula XVI in a suitable acidic 
solvent and adding hydroxylamine hydrochloride. Glacial acetic acid is a convenient 
acidic solvent and is typically preferred. The ester group is then hydrolyzed to the 
corresponding carboxylic acid of formula XI(a) througih standard procedures commonly 

1 5 employed in the ait. 

The reactants are preferably combined at about room temperature then heated to 
reflux for from about 30 minutes to about 60 minutes. Preferably the reaction is heated to 
reflux from about 40 to 45 minutes. 

The ester group of the compounds of formula Xm is then hydrolyzed to the 

20 corresponding carboxylic acid through standard procedures commonly employed in the 
art, see for example, Larock. pgs 981-985. 

Compounds of formula XIV and XV are known in the art and, to the extent not 
conmiercially available, are readily synthesized by standard procedures commonly 
employed in the art 

25 Compounds of formula XDC may be prepared in a manner similar to that described 

in the literature, for example, see Liu K, Shelton BR, Howe, RK, /. Org. Chem., 1980, 45, 
3916-3918. 
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R ute2 




Generically, the compound of formula XVm and hydroxylamine hydrochloride 
5 arc suspended or dissolved in a suitable solvent and a suitable base is added After the 
reaction is complete, the solution is acidified with a suitable acid and the resulting oxime 
is purifled by known methods. Typically a preferred and convenient solvent is 
wat»/methanol. Typically a preferred and convenient base is sodium hydroxide. 

The reactants are preferably combined at about 0X1 and the resulting solution is 
10 typically mixed for about 1 hour at about IS-SCC, until the reaction is complete. After 
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the reaction is complete, the solution is acidified with a suitable acid, preferably 
hydrochloric acid, and the resulting oxime is purified by known methods. 

The purified oxime is dissolved or suspended in a suitable solvent, preferably 
DMF, and is then reacted with ^-chlorosuccinimide (NCS). Prefoably, NCS is added in 
S small portions to control the expected exotherm. The initial NCS addition results in a 
slight temperature decrease. If the reaction does not self-initiate within about 10 minutes, 
as indicated by a slight temperature rise, hydrogen chloride may be bubbled into the DMF 
solution. If the reaction does not begin within about 10 to 15 minutes, heating the 
solution to about 45-6G*'C is desirable. Once the reaction begins, the temperature is 
10 preferably maintained below about 35**C for benzaldoximes with electron-donating 
substituents and below about SCC for strong electron-withdrawing substituents. 
Completion of the reaction is indicated by cessation of the exotherm. 

The compound of formula XDC is then converted to the compound of formula XX 
by methods well known to the skilled artisan. The compound of formula XIX and an 
15 appropriate methyl-2-butynoate are dissolved or suspended in a suitable solvent, 
preferably ethyl ether, and Et3N is added. The reactants are combined at about room 
temperature and mixed from about 12 to 24 hours, until the reaction is complete. 

Tht ester group of the compounds of formula XX is then hydrolyzed to the 
corresponding carboxylic acid of formula XI(b) through standard procedures commonly 
20 employed in the art, see for example, Larock. pgs 98 1-985. 

Compounds of formula XXI may be prepared in a manner similar to that described 
in the literature, for example, see Stevens RL, Albizati KF, Tetrahedron Lett. 1984, 25. 
4587. For an example of this transformation, see Preparation 3. 

Compounds of formula XI(c) may be prepared from compounds of formula XXI 
25 in a manner similar to that described in the literature, for example, see Micetich RG, Chin 
CG, Can. J. Chem. 1970, 4B, 1371. For an example of this transfoimation, see 
Preparation 4. 

Compounds of formula XVin arc known in the an and, to the extent not 
commercially available, are readily synthesized by standard procedures commonly 
30 employed in the ait. 
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The isoxazole compounds of formula XI may be converted to the isothiazole by 
methods well known in the art, for example see McGregor DN, Corbin U, Swigor JE, and 
Cheney LC, "Synthesis of isothiazoles: The transformation of isoxazoles into 
isothiazoles," Tetrahedron, 1969. 25, 389>39S. 
5 Compounds of formula I where het is pyrazolyl may be prepared as illustrated 

below. 
Routes 




10 Compounds of formula XXm may be prepared by combining the compound of 

formula XXH with ethyl trifluoroacetyl vinyl ether in a manner similar to that described 
in the literature, for example, see Kamitori et al. J. Het. Chem., 1993, 30, 389. For 
examples of this transformation, see Preparations 7-8. 

Additionally, compounds of formula XXm may be prepared from aldehyde 

15 hydrazones and ethyl propiolate as is further described by Kamitori et al. Heterocycles, 
1994.58.21. 

The trifluoromethyl ketone of formula XXm may be converted to the 
corresponding carboxylic acid of formula XI(d) in a manner similar to that described in 
the literature, for example, see Delgado A, Clardy J, Tetrahedron Lett. 1992. 33, 2789- 
20 2790. 

Compounds of formula XXH are known in the art and. to the extent not 
commercially available, are readily synthesized by standard procedures commonly 
employed in the art 
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Compounds of formula XI(e) may be prepared in a manner similar to that 
described in the literature, for example, see Nunami et al, / Org. Chem. 1994, 59, 7635- 
7642. 

5 The compound of formula XXV is converted to the compound of formula XXVm 

by methods well known to the skilled artisan. The compound of formula XXV is 
dissolved or suspended in a suitable solvent, preferably tetrahydrofuran, and a base is 
added, preferably Et3N. The reactants are combined at about room temperature, 
preferably under an inert atmosphere, and mixed from about 30 minutes to 2 hours, until 

10 the reaction is complete. 

The ester group of the compounds of formula XX Yin is then hydrolyzed to the 
corresponding carboxylic acid formula XI(f) through standard procedures conunonly 
employed in the art, see for example, Larock . pgs 98I-98S. 

Compounds of formula XIV and XXTV are known in the art and, to the extent not 

15 commercially available, are readily synthesized by standard procedures commonly 
employed in the art. 

The pharmaceutical salts of the invention are typically formed by reacting a 
compound of formula I with an equimolar or excess amount of acid or base. The 
reactants are generally combined in a mutual solvent such as diethylether, tetrahydrofuran, 

20 methanol, ethanol, isopropanol, benzene, and the like for acid addition salts, or water, an 
alcohol or a chlorinated solvent such as dichloromethane for base addition salts. The salts 
nonnally precipitate out of solution within about one hour to about ten days and can be 
isolated by filtration or other conventional methods. 

Acids connmonly employed to form phannaceutica] acid addition salts are 

25 inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric 
acid, phosphoric acid, and the like, and organic acids such as p-toluenesulfonic, 
methanesulfonic acid, ethanesulfonic acid, oxalic acid, ^bromophenylsulfonic acid, 
caibonic acid, succinic acid, citric acid, tartaric acid, benzoic acid, acetic acid, and the 
like. Preferred pharmaceutical acid addition salts are those formed with mineral acids 
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such as hydrochloric acid, hydrobromic acid, and sulfuric acid, and those fomied with 
organic acids such as maleic acid, tartaric acid, and medianesulfonic acid. 

Bases conunonly employed to form pharmaceutical base addition salts are 
inorganic bases, such as ammonium or alkali or alkaline earth metal hydroxides, 
carbonates, bicaibonates, and the like. Such bases useful in preparing the salts of this 
invention thus include sodium hydroxide, potassium hydroxide, ammonium hydroxide, 
potassium carbonate, sodium carbonate, sodium bicarbonate, potassium bicarbonate, 
calcium hydroxide, calcium carbonate, and the like. The potassium and sodium salt forms 
are particularly preferred. 

It should be recognized that the particular counterion framing a part of any salt of 
this invention is not of a critical nature, so long as the salt as a whole is pharmacologically 
acceptable and as long as the counterion docs not contribute undesiied qualities to the salt 
as a whole. 

The optimal time for performing the reactions of Schemes 1 - 8 and Routes 1-5 
can be determined by monitoring the progress of the reaction via conventional 
chromatographic techniques. Furthermore, it is preferred to conduct the reactions of the 
invention under an inert atmosphere, such as, for example, ai^on, or, particularly, 
nitrogen. Choice of solvent is generally not critical so long as the solvent employed is 
inert to the ongoing reaction and sufficiently solubilizes the reactants to effect the desired 
reaction. The compounds are preferably isolated and purified before their use in 
subsequent reactions. Some compounds may crystallize out of the reaction solution 
during their formation and then collected by filtration, or the reaction solvent may be 
removed by extraction, evaporation, or decantation. The intermediates and final products 
of formula I may be further puriAed, if desired by common techniques such as 
recrystallization or chromatography over solid supports such as silica ge! or alumina. 

The skilled artisan will appreciate that not all substituents are compatible with all 
reaction conditions. These compounds may be protected or modified at a convenient point 
in the synthesis by methods well known in the art 
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The following Preparations and Examples are provided to better elucidate the 
practice of the present invention and should not be interpreted in any way as to limit the 
scope of same. Those skilled in the art will recognize that various modiHcations may be 
5 made while not departing from the spirit and scope of the invention. All publications 
mentioned in the specification are indicative of the level of those skilled in the art to 
which this invention pertains. The terms and abbreviations used in the instant 
Preparations and Examples have their normal meanings unless otherwise designated. For 
example "**C". "N", "mmol", "g", "mL", "M", "HPLC", "IR". "MS(FDy\ "MS(IS)", 

10 "MS(FIA)", "MS(FAB)", "MS(ED". "MS(ESr, and "*H NMR". refer to degrees 

Celsius, normal or normality, millimole or millimoles, gram or grams, milliliter or 
milliliters, molar or molarity, high performance liquid chromatography, infra red 
spectrometry, field desorption mass spectrometry, ion spray mass spectrometry, flow 
injection analysis mass spectrometry, fast atom bombardment mass spectrometry, 

15 electron impact mass spectrometry, electron spray mass spectrometry, ultraviolet 
spectrometry, and proton nuclear magnetic resonance spectrometry respectively. In 
addition, the absorption maxima listed for the IR spectra are only those of interest and not 
all of the maxima observed. 

20 Preparations 

Preparation 1 
2-Chloro-5-fluorobenzaldehyde oxime 




F H 



25 To a mixture of 2-chloro-6-fluorobenzaldehyde (20 g, 0.126 mmoL) in water (30 

mL), ethanol (35 ntiL) and ice (55 g) were added to hydroxylamine hydrochloride (9.64 g, 
0.139 romoL), then NaOH (12.6 g) in water (30 mL) was added with stirring. Enough 
ice was added to maintain temperature at 25-30 °C. After 1 h, the mixture was washed 
with ether (150 mL) and acidified with concentrated HCl to a pH of 6 (ice was added to 
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keep die temperature at 25-30 ^C). The product was extracted with dichloromethane (2 x 
200 mL), dried over MgS04 and the solvent removed in vacuo to fiimish the oxime as a 
white solid (17.2 g, 79.0 %). mp 132.8-134.0 'C. 

iH NMR (DMS0-rf5, 300 MHz) 5; 1 1.83 (s, 1 H, OH), 8.19 (s, IH, C:CH). 7.26-7.39 (m, 
5 3H) ppm. 

m (CHCI5) Mmax 3573, 3311. 1603, 1570. 1461. 1449. 1252, 986, 964. 907. 845 cm"!. 
UV (EtOH) Xrnax 249 (e = 1 1551) ran. 
MS(ES)m/z 174.1 [(M+1)*. 100]. 
Anal. Calcd. for C7H5NOCIF 
10 Theoretical: C, 48.44; H. 2.90; N, 8.07, CI. 20.43; 
Found: C, 48.46; H. 2.91; N, 8.14. Q, 20.18 %. 



Preparation 2 
2-Chlon>-5-fluorobenzoylchloride oxime 




To a solution of alcohol (2 g, 1 1.53 nmioL) in DMF (20 mL) was added N- 
chlorosuccinimide (NCS) (300 mg, 2.24 mmoL) at room temperature. After 10 minutes, 
bubbled 10 mL HCl gas by syringe. When reaction started, cooled at -50 "C. Slowly 
added rest of NCS (1 .55 g, 1 1.61 nmioL). After two hours, the reaction mixture was 
20 poured into four volumes (80 mL) of ice water and extracted with ether (50 mL x 2). The 
combined ether extracts were washed with water (20 mL x 2). dried, concentrated to give 
the product as an oil (2.35 g, 98%). Because this compound was unstable, next reaction 
was carried out inunediately. 

iH NMR (CDCI3, 300 MHz) 5; 8.31 (s, IH, OH). 7.37 (m. IH), 7.27 (d, J=7.7 Hz, IH), 
25 7.12 (t.lH) ppm. 

m (CHCI3) Vmax 3554. 3279, 1629. 1600. 1575. 1452, 1257, 1230, 1180, 993. 939, 898 
cm-1. 
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UV (EtOH) Aroax 295 (e = 1359). 260 (e = 9105). 213 (e = 18662)nm. 

Preparation 3 
5-Chloro-3-(2-chloro-6-fluorophenyl)isoxazoIe 




A mixture of triethyl amine (44 mL) in DMF (50 mL) and vinylidene chloride (30 
mL) was slowly added to a solution of methanol (26 g. 125 nrnioL) in vinylidene chloride 
(1(X) mL) and DMF (100 mL) at room temperature under argon. After 15 h. the reaction 
mixture was poured into ether (700 mL) and washed with water (250 mL x 3), dried, and 

10 concentrated in vacuo to give crude product, which was purified by flash chromatography 
(gradient: 0-20% ethyl acetate/hexanes) to produced an oil as a product (23.3 g, 80.3%) 
iH NMR (CDCI3, 300 MHz) 6; 7.31-7.44 (m. 2 H), 7.13 (t, 1 H), 6.40 (s, IH) ppm. 
13c NMR (DMSO-d6) 6 162.6 (C). 158.6 (C). 157.5 (C). 154.8 (C), 143.6 (C). 131.7 
(CH), 125.8 (CH). 1 14.5 (CH). 103.2 (CH) ppm. 

15 IR (CHCI3) ^ax 1612, 1560, 1454. 1392, 1253, 900 cm-1. 
UV (EtOH) Xmax 275 (e = 1 103)nm. 
MS (FIA) m/z 232.1 (M*, 100). 
Anal. Calcd. for C9H4NOCI2F 
Theoretical: C. 46.59; H, 1.74; N. 6.04; CI. 30.56; 

20 Found: C. 46.45; H. 1 .94; N, 6. 15; CI. 30.40%. 
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Preparation 4 

4-Carfooxy-S-chlQro-3-(2-chloro-6-fluorpphenyl)isoxazole 




Butyllithium (43.2 ihL, 68.4 mmoL) was slowly added to a solution of 
5 chloroisoxazolic acid (13.8 g, 59.5 mmoL) in THF (250 mL) at -78 °C. The mixture was 
stined for 30 minutes and carbon dioxide gas was bubbled through the solution for 10 
minutes. The solution was allowed to warm to room temperature in three hours and 
solvent was removed by vacuo to give a yellow salt which was washed with dry ether 
(100 mL x 2). Addition of ethyl acetate (300 mL) dissolved the salt and concentrated 
10 HCl was dropped to the solution until a pH of 2. The product was washed with water (50 
mL), dried, and concentrated under the vetcuo to give crude ivoduct (10.0 g, 91.7%). 
mp 163-164 'C. 

iR NMR (CDOs, 300 MHz) 6; 9.61 (s, IH. COOH), 7.42 (m, IH), 7.29 (t, IH), 7.10 (t. 
IH) ppm. 

15 m (CHCI3) Unwx 1706, 1613. 1577, 1454, 1422. 1255, 1 153, 1 147, 902 cm-1. 

UV (EtOH) Xmax 269 (e = 1505)nm. 

MS(FIA) m/z 232.1 (M*. 100). 

Anal. Calcd- for C10H4NO3CI2F 

Theoretical: C, 43.51; H, 1.46; N, 5.07; 
20 Found: C, 43.99; H, 1.40; N, 5.07%. 
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Preparation 5 

N-[3,4.5-trimcthoxyphenyl)-3-(3-(2-chlom-5-fluorophenyl)-5-chloroisoxazol-4- 
oyl)aininophenyl-acetanude 



\ 




5 Hiionyl chloride (5 mL) was added to a solution of 4-caiboxy-S-chloTO-3-(2- 

chloro-6-fluoropheny])isoxazoIe (130 mg, 0.471 mmoL) in dry toluene (10 mL). Hie 
resulting reaction mixture was stirred at reflux temperature for 4 h under nitrogen and 
then cooled to room temperature. The solvent was evaporated in vacuo and trace amounts 
of thionyl chloride removed by coevaporation with toluene (2 x 2SmL). Resulting crude 

10 acid chloride (max. 0.471 mmoL) was dissolved in THF (10 mL) and a solution of amine 
(176 mg, 0.SS8 mmoL) in THF : dichloromethane (1: 1, 20 mL) was added dropwise and 
the mixture stirred at room temperature 6 h under nitrogen. The reaction mixture was 
evaporated to dryness and the solid was titrated with IN HCl (2 x lOmL) to give a brown 
solid which was further purified by flash chromatography (gradient: 20-70% ethyl 

15 acetate/hexanes) to give product as a white solid (237 mg, 89%). 
mp 187-188 "C. 

iH NMR (DMSO-rf(5, 300 MHz) 5; 10.55 (s, 1 H. 1^, 10.08 (s. IH, NH). 7.37-7.61 (m, 
ArHs), 7.25 (m, 1 H, ArH), 7.04 (d, Js7.22 Hz. 1 H). 6.93 (s, ArH2); 3.68 (s, 6 H, 
2OCH3), 3.55 (s. 3 H, CXM3). 3.53 (s, 2 H, CH2) ppm. 
20 13c NMR (DMSO-d6) S 168.7 (C), 162.1 (C). 158.1 (C). 157.0 (Q. 156-3 (C). 154.3 (C), 
152.7 (C), 138.14 (C). 136.8 (C), 135.3 (C), 133.7 (C), 133.6 (CH). 133.5 (CH). 132.1 
(C), 128.8 (CH), 126.0 (CH), 125.9 (CH), 125.4 (CH), 120.5 (CH), 118.2 (CH), 115.3 
(CH). 114.9 (CH). 114.0 (C), 96.9 (CH). 60.1 (CH3), 55.7 (CH3), 43.4 (CH2) ppm. 

IR (CHCI3) Vmax 1687. 1610, 1530. 1508. 1453. 1412, 1132 cm-1. 
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UV (EtOH) Xjnax 259 (e = 21847) nm. 

MS(ES) 574.1 (M+ 92). 
Anal. Calcd. for C27H22N3O6CI2F 
Theor.: C. 56.46; H, 3.86; N, 7.32; CI. 12.32; F, 3.31; 
5 Found: C, 56.34; H, 3.86; N. 7.04; CI, 12.26; F, 3.39%. 

Preparation 6 

N-(3,4,5-trin)ethoxyphenyl) 3-(3-(2-chloro-5-fluorophenyl)-5-morpholino)isoxazol-4- 
oyl)aminophenyl acetamide 



\ 




To a solution of 4-[3-(N-3,4,5-tiimethoxy-ben2ylaniidomethyI)phenyl-amido-5- 
chloro-3-(2-chIoro-6-fluorophenyl)isoxazole (50 mg, 0.0871 nunol) in DMF (3 mL) was 
added morpholine ( 30.4 mg, 0.348 mL). The mixture was stirred at room temperature 
for three and half hours and then diluted with ethyl acetate (6 mL), washed with IN HCl 
15 (6 mL X 3), dried over MgS04 and concentrated in vacuo to give crude product which 
was further purified by flash chromatography (gradient: hexanes/elhyl acetate, 8/2 to pure 
ethyl acetate) to give product as a white solid (37.8 mg, 69.5%); Rf=0.37 (ethyl 
acetate/hexane, 7/3). 

1h NMR (CDOs. 300 MHz) 5; 6.76-7.43 (m, 6H). 6.74 (s, 2H). 3.87 (m, 4H), 3.81 (m. 
20 9H), 3.71 (m.4H), 3.63 (s,2H)ppm. 

IR(CHCl3)\)niax 1671, 1602, 1529, 1508, 1451, 1132cm-l. 
UV (EtOH) Xmax 259 (e = 29874) nm. 
MS(ES) m/z 625.3 (M+, 100). 
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Anal. Calcd. forC3iH3oN407ClF 
Theoretical: C, 59.57; H. 4.84; N. 8.96; F. 3.04; 
Found: C, 59.29; H. 5.13; N, 8.70; F, 3.30 %. 

5 Preparation 7 

l-/-ButyI-3-(2-chloro-6-fIuoro-phenyl)-4-trifluoroacetyl-pyFazole 




2-Ch]on>-5-fluorobenzaldehyde rm-butyl hydrazone hydrochloride (4.5 g, 0.017 

mole) and sodium acetate (4.5 g. 0.025 mole) were taken in a 250 mL round bottom flask. 
10 Acetic acid (100 mL) and DMF (25 mL) were added to the flask and stirred for 5 minutes. 

Then, ethyl trifluoroacetyl vinyl ether (4.2 g) was added and stirred at 100**C for one hour. 

The solvents were removed under vacuum and residue was chromatographed (silica 

coluiim, 10% ethyl acetate in chloroform). Yield was 2.7 g. 46%. 

NMR (CDa3): 8 1.70 (s. 9H, t-Bu), 7.00-7.15 (m, IH. Ar). 7.22-7.39 (m, 2H. Ar), 8.19 
15 (s,lH,pyr). 

MSCES): 349 (M*+ 1). 

Preparation 8 

l-f-Butyl-3-(2-chloro-6-fluorophenyl>pyrazoIe-4-cari>oxylic acid 



20 




A compound from preparation 7 (2.8 g, 8 mmol) was dissolved in THF (50 ml) 
and sodium hydride (1.5 g, 60% dispersion, 37 mmol) was added to the solution and 
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stirred for a few minutes. Then water (0.5 ml) was added stirred at 60**C for one hour. 
THF was removed under vacuum. The residue was dissolved in water and washed with 
ethyl acetate to remove any unreacted starting material. Then, the aqueous solution was 
acidified with 5N HCl and extracted with ethyl acetate (3x 100 mL). The combined ethyl 
5 acetate extracts were washed with brine, dried over Na2S04, and evaporated to obtain the 
pyrazole acid. Yield: 1.7 g, 73%. 

NMR (CDCI3): 5 1.62 (s, 9H, t-Bu). 7.05 (t, IH, Ar), 7.14 (d, 2H, Ar), 8.09 (s, IH, pyr). 
MS(ES): 297 (M+l)+ 295 (M-1)-. 

10 

Preparation 9 

N-(3,4,5-trimethoxyphenyl) 3-(l-(rcrr-butyl)-3-(2-chloro-5-fluoro-phenyl)pyra2ol-4- 
oyl)aminophenyl acetamide 




15 To a solution of a compound from preparation 8 (Ig, 3.37 mmol) dissolved in 

DMF (20 mL). EDCI (1.3 g, 6.74 mmol). 2-(3-aminophenyl)-N.(3,4,5- 
trimethoxyphenyOacetamide (2.13 g. 6.75 mmol) and DMAP (100 mg, catalyst) was 
added and stirred for 4 h at it. The reaction mixture was diluted with ethylacetate (200 
mL) and washed with water (2x 100 mL), acid (1 N HCl, 2 x 100 mL), brine (2 x 100 

20 mL), dried over sodium sulfate, evaporated under vacuum and chromatographed (silica 
column, 50% ethyl acetate in chloroform, isocratic). Yield 1.3 g, 65%. 
NMR (CDCI3): 6 1.65 (s, 9H, t-Bu), 3.62 (s, 2H, CH2). 3.70 (s, 3H, OMe), 3.71 (s, 6 H, 2 
OMe), 6.79 (s, 2a Ar), 7.00-7.20 (m, 5H, Ar), 7.20-7.50 (m, 2H. Ar). 8.23 (s, IH pyr). 
MS(ES): 629 (M+34), 631 (M+36). 

25 
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Preparation 10 

3-Methyl-S-(2-chIoio>6-fluorophenyI)-4-isoxazoleca]ix>xylic acid ethyl ester 




To a solution of ethyl-3-aminomethyl crotonate (4.79 g, 33.5 mmol) in toluene (10 
5 ml), was added triethylamine (3.73 g, 37 mmol). The solution was chilled using an ice 
bath, and then 2-chloro-S-fluorobenzoyl chloride (6.47 g, 33.S mmol) was added 
dropwise over a 20 minute period. The reaction was allowed to warm slowly to room 
temperature, and stirred for 24 hours. The resulting suspension was then filtered, and the 
filtrate diluted with ethyl acetate (100 ml) and transferred to a separatory funnel. The 
10 organic layer was sequentially washed with water, brine, dried (sodium sulfate), and the 
volatiles removed under reduced pressure to provide the crude adduct (9.46 g) as a golden 
solid, and primarily one geometrical isomer 




NMR (CDaa) & 6.95 - 7.4 (3 m, 3 H), 3.8 (m, 2H, OEt). 3.12 (d, 3H. -NCH3), 2.4 (s, 

15 3H, vinyl CH3), 0.8 (t, OEt). MS(ES) m/z 299.9 (M+H)*. 

One major side product is acylation of the methylamino group. Crude adduct, 
however, was then redissolved in glacial HOAc (SO ml) to which was then added 
NH2OH.HCI (1.8 g, 1.1 eq). The solution was then heated to reflux for 40-45 minutes to 
effect isoxazole formation. The reaction mixture was concentrated to an oil, diluted with 

20 ether, and transferred to a separatory funnel. The organic phase was washed with 
saturated bicarbonate, brine, then dried. Filtration and concentration afforded crude 
isoxazole ethyl ester (7.5 g). which could be used without further purification. 
NMR (CDQa) 5 (7.12, 7.3. 7.43 .3m), 4.2 (q. 2H), 2.59 (s. 3H. CH3). 1.1 (t. 3H). 
MS(ES) m/z 283.9 (M+H)*. 
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Preparation 1 1 

3-Methyl-S-(2-chloio-6-fluorophenyl)-4-isoxazolecarboxylicacid 




5 Hydrolysis of the ethyl ester of 3-methyl-5-(2-chloro-6-fluorophenyl)- 

4-isoxazolecarboxyHc acid ethyl ester was accomplished by dissolving the crude ester 
(7.5 g, approx. 0.027 mol) in THF (250 ml), and adding aqueous UOH (1.344g in 100 ml, 
2 eq). After stirring overnight at room temperature, the solution was concentrated to 2/3** 
volume, diluted with EtOAc (200 ml) and 50 ml water, transferred to a separatory funnel, 

10 and the aqueous phase collected. The organic phase was washed twice, and the combined 
aqueous phase was then acidified with 5N HCl. Back extraction with three washings of 
EtOAc was then followed with a brine wash of the combined organics. After drying over 
Na2S04, filtration and concentration, clean isoxazole acid was obtained (2.94 g). 
NMR(CDCl3)8 7.13, 7.32 7.46 (3m, 3H), 2.58 (s, CH3). 

15 MS(ES)m/z 253.8, 255.8 (M-H)-. 
EA, calc'd for Ci 1H7CIFNO3 
Theoretical: C, 51.68; H. 1.87; N, 5.48; 
Found: C, 51.85; H, 1.87; N, 5.20%. 
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Preparation 12 

N-(3,4,5-Trimethoxyphenyl) 3-(3-methyl-5-(2-chloro-5-fluoro-phenyl)isoxazoI-4- 
oyI)aminophenyl acetamide 




5 To 3-methyI-5-(2-chlora- S-fluoropheny])-4-isoxazolecarboxylic acid, (38.4 mg, 

0.15 mmol) in DMF (3 ml) was added DMAP (2 mg). followed by EDC.HCI (57 mg. 0.3 
mmol). After a few minutes of stiiiing. 2-(3-aminophenyl)-N-(3.4.5- 
trimethoxyphenyDacetamide (94.8 mg. 0.3 mmol) was added, and the reaction proceeded 
for 18 hr at room temperature. The solution was then diluted with EtOAc (50 ml) and IN 

10 HCI(20 ml), and transferred to a separatory funnel. The aqueous phase was re-extracted 
twice with EtOAc. and the combined organics were then washed with saturated 
bicarbonate, brine, and dried. After filtration, the solution was concentrated to afford 20 
mg of crude adduct. Hiis material was purified by running the sample through a Bond- 
Elut Silica cartridge (500 mg) using 1:1 hexane/EtOAc as eluting solvent Thus, a pure 

IS sample (10 mg) of amide was obtained. 

NMR (CDCl3)5 7.1. 7.2, 7.3, 7.4, 7.55 (5 m, 6H). 6.79 (s, 2H), 3.8 (2s, 9H). 3.64 (s. 2H), 
2.6 (s. 3H). 

MS(ES) m/z 553.8 (M+H)*. 570.9(M+NH3)* . 
EA. calc'd for C28H25CIFN3O6 
20 Theoretical: C, 60.7 1 ; H, 4.55; N. 7.59; 
Found: C. 59.83; H. 4.79; N, 6.83%. 
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Preparation 13 
2-FluQrobenzaldehyde oxime 




This reaction was carried out in a manner similar to that described in the literature 
5 (Uu. K. C; Shelton, B. R.; Howe, R. K. 7. Org. Chem. 1980. 45, 3916-391 8). To a 
mixture of 2-fluorobenzaldehyde (5.20 g, 41.9 mmol) and hydroxylamine hydrochloride 
(3.20 g, 46.1 mmol). EtOH (15 ml). H2O (15 ml), and ice (25 g) was added 50% NaOH 
(5.1 g in 5.1 ml H2O). The reaction was wanned to room temperature and stirred for 1 h. 
Ice was added to the reaction, followed by addition of 2N HCl until the pH was 2. The 
10 mixture was extracted with Et20. Tht oi;ganic extract was washed (brine) and dried 

(MgS04). Filtration and concentration gave oxime 2-fIuorobenzaldehyde oxime (5.06 g, 
87 %) as a solid that was used without further purification. 

•h NMR (300 MHz. CDCI3) 5 9.02 (hr s. IH). 8.02 (m, IH), 7.73 (m, IH), 7.35 (m, 
IH), 7.20-7.00 (m. 2H) ppm. 
15 Anal. calc. for C7H6FNO 

Theoretical: C 60.43. H 4.35. N 10.07; 
Found: C 60.55. H 4.36. N 10.24%. 
MS(m/z) 140.2 [M+1]. 



20 Preparatjpn 14 

2-FIuorobenzoylchloride oxime 




This reaction was carried out in a manner similar to that described in the literature 
(Liu, K. C; Shelton, B. R.; Howe, R. K. 7. Org. Chem. 1980, 45, 3916-3918). To a 
25 solution of 2-fluorobenaldehyde oxime (1 .00 g, 7.2 mm 1). in DMF (6 ml) was added N- 
chlorosuccinimide (0.99 g, 7.4 mmol). KCl (gas, 5 ml syringe taken from the vapors of a 
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concentrated solution of HCl) was bubbled into the solution. After stirring for 1 h, EtzO 
and H2O were added. The organic layer was separated, washed (H2O and brine), and 
dried (MgS04). Filtration and concentration gave 2-fluorobenzoylchloride oxime (0.96 g, 
77%) as an off white solid that was used without further purification. 'H NMR (300 MHz, 
5 CDCI3) 8 9.18 (s. IH), 7.71 (dt, IH, J = 1.5, 7.8 Hz). 7.44 (m. IH). 7.23 (app t. IH. J = 
8.8 Hz). 7.16 (ddd, J = 1.0, 8.3, 10.7 Hz) ppm. 
Anal. calc. for CvHsCIFNO 
Theoretical: C 48.44. H 2.90. N 8.07; 
Found; C 48.80, H 2.72, N 8.04%. 
10 MS(FD) (m/z) 174.0 [M+1]. 



Preparation 15 

4-Methoxycarbonyl-S-methyl-3-(2-fluorophenyI)isoxazole 




O 



15 To a solution (O^C, N2) of 2-fluorobenzoylchloride oxime (0.50 g, 2.9 nunol) and 

niethyl-2-butynoate (0.57 g, 5.8 mmol) in £t20 (15 ml) was added a solution of EtsN 
(0.52 ml) in Et20 (2 ml) over a period of 1 h followed by warming to room temperature 
while stirring overnight (17 h). The reaction was diluted with Et20, washed (H2O then 
brine), dried (MgS04), filtered, and concentrated. Column chromatography (silica gel, 

20 hexanes/EtOAc gradient) gave the title compound (0.39 g, 58%). 

*H NMR (300 MHz, CDCI3) 5 7.44 (m, 2H), 7.20 (m, IH), 7.17 (m. IH). 3.68 (s, 3H). • 

2.70 (s. 3H) ppm. 

MS(ES) (m/z) 236.0 [M+1]. 



wo 01/27116 



PCTAJSOO/21980 



-53- 



Preoaration 16 



4-Carboxy-5-methyl-3-(2-fluorophenyl)isoxa2ole 




P 



O 



A solution of 4-methoxycarix>nyl-5-methyl-3-(2-fluorophenyl)isoxa2ole (2.20 g, 
8.84 mmol), MeOH (25ml), and 2N NaOH (8.8 ml) was heated at SO^C overnight (19 h). 
The reaction was cooled to room temperature, diluted with H2O, and acidified (2N HCl) 
to less than pH 3. The mixture was extracted with EtOAc (twice) and the combined 
extracts were washed (brine), dried (MgS04), filtered, and concentrated to give the title 
compound (1.88 g, 96 %). This material was used without further purification. 
'H NMR (300 MHz, CDCh) 5 7.45 ( m. 2H). 7.15 (m, 2H), 2.78 (s. 3H) ppm. 
Anal. Calc. for diHgFNOs 
Theoretical: C 59.73, H 3.65, N 6.33; 
Found: C 59.38, H 3.27, N 6.85%. 
MS(ES) (m/z) 220.2 [M-1]. 

Preparation 17 

N-(3,4,5-Trimethoxyphenyl) 3-(5-methyl-3-(2-fluoro-phenyl)isoxa2ol-4-oyl)aminophenyl 



To a solution of 4-methoxycarbonyl-5-methyl-3-(2-fluorophenyl)is xazole (1.00 
g, 4.52 mmol) in CH2CI2 (30 ml) was added EDCI (1.51 g, 9.04 mmol), DMAP (0.1 1 g, 
0.90 mmol), and 2-(3-aminophenyl)-N-(3,4,5-trimethoxyphenyl)acetamide (1.70 g, 5.42 



acetamide 
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nunol). The reaction was allowed to stir for 6 h then applied to a silica gal column 
eluting first CH2CI2 with followed by 10% acetone in CH2CI2 to give the title compound 
(1.44 g, 62%). 

'H NMR (400 MHz. CDCI3) 8 7.64-7.54 (m, 2H). 7.42 (br s, IH). 7.36 (dt, IH. J = 1.0, 
5 7.3 Hz), 7.25 (m. 2H), 7.10 (m. 2H), 6.96 (d, IH, J = 7.8 Hz), 6.75 (s, 2H). 3.80 (s. 6H). 
3.78 (s, 3H). 3.64 (s, 2H), 2.78 (s. 3H) ppm. 
MS(ES) (m/z) 518.2 [M-1]. 



F H 

To a solution of 2-ch]oro-6-f1uorobenza]dehyde (15.0 g, 94.6 mmol) and 
hydroxylamine hydrochloride (7.90 g, 1 14 mmol) in EtOH (25 ml), H2O (25 ml), and ice 
(40 g) was added NaOH (19 ml, 50% wL solution). Ice was added during the addition of 

15 the NaOH to maintain the reaction temperature below 40 degrees C. The mixture was 
stirred at room temperature for 1 h. Ice was added, the pH adjusted to 6 with HCl (2 N)> 
and extracted twice with Et20. The combined Et20 layers were washed (brine) and dried 
(MgSOa). Filtration and concentration gave a yellow-brown solid that was recrystallized 
from Et20/hexane5 to give 2-chloro-5-fIuorobenzaldehyde oxime (12.2 g, 74%). 

20 'H NMR (300 MHz. CDCI3) 6 9.82 (br s, IH). 8.47 (s. IH). 7.25 (m. 2H). 7.07 (m, IH) 
ppm. 

Anal. calc. for C7H5CIFNO 
Theoretical: C 48.44. H 2.90, N 8.07; 
Found: C 48.73. H 2.89. N 7.95%. 
25 MS(ES) (m/z) 174,1 [M+1]. 



10 



Preparation 18 
2-Chlon>-6-fIuorobenzaldehyde oxime 
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Preparation 19 
2-Chloro-6-fluoroben2oylchloride oxime 




To a solution of 2-chloro-6-fluorobenzaIdehyde oxime (5.13 g, 29.6 mmol) in 
DMF (50 ml) was added a portion of N-chlorosuccinimide followed by a syringe of HCl 
gas (5nil from the vapors of a cone. HCl solution). The temperature increased slightly 
and the rest of the N-chlorosuccinimide (total of 4.07 g, 30.5 nmiol) was added. After 
stirring at room temperature for 1 h, ice was added and the mixture was extracted twice 
with diethyl ether. The combined organic fractions were washed (brine), dried (MgS04), 
filtered, and concentrated. Colunm chromatography (silica gel, hexane/Et20 gradient) 
gave 2-chloro-6-fluorobenzoylchloride oxime (4.83 g, 78 %). 



Preparation 20 

1 5 4-Methoxycarbonyl-5-phenyl-3-(2-chlorD-6-fluorophenyl)isoxazole 




To a solution of 2-chloro-6-fluorobenzoylchloride oxime (1.04 g, 5.00 
nwnol) and methyl-3-phenyl-2-propynoate (1.20 g, 7.50 mmol) in Et20 (25 ml) at 0" C 
under nitrogen was added a solution of triethyl amine (0.834 ml. 6.00 mmol) in EtsO (3 
20 ml) over 1 h. The reaction was allowed to warm to room temperature overnight (17 h). 
The mixture was diluted with Et20 and H2O, the layers separated, and the organic fraction 
was dried (MgS04). Column chromatography (silica gel, hexane/Et20 gradient) gave the 
title compound (1 .53 g, 92%). 
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'H NMR (300 MHz, CDCb) 8 8.05 (dd. 2H, J = 2.0, 7.7 Hz). 7.55 (m. 3H), 7.45-7.25 
(m, 2H), 7.14 (t, IH, H = 8.3 Hz), 3.64 (s, 3H) ppm. 
IR (CHC13 solution) v 1725 (CO) cm"^ 
Anal. calc. for CnHi 1CIFNO3 
5 Theoretical: C 61.55, H 3.34, N 4,22; 
Found: C 61.35. H 3.42. N 4.42%. 
MS(ES) (m/z) 332.1 [M+1]. 



Preparation 21 

10 4-Caiboxy-5-phenyl-3-(2-ch]oro-6-fluoTophenyl)isoxazole 

^Cl 




Ph 

6 

To a solution of 4-methoxycaibony]-5-phenyI-3-(2-chlon>-6- 
fluorophenyl)isoxazole (0.70 g, 2.1 mmol) in methanol (5 ml) and THF (2 ml) was added 
a solution of 2N NaOH (4 ml) at room temperature. The mixture was heated to 55°C for 

IS 1.5 h. Upon cooling to room temperature, aqueous HCl was added until the pH was below 
4. The mixture was diluted with ethyl acetate and water and the fractions separated. The 
organic fraction was washed (bnne) and dried (MgS04). Filtration and concentration 
gave the title compound (0.67 g, 100%), which was used without further purification. 
IR (KBr) V 1696 (CO) cm '. 

20 MS(ES) (m/z) 316.0 [M-1]. 
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Preparation 22 

N-(3,4,5-trimethoxyphenyl)-3-(5-phenyl-3-(2-chloro-6-fluon)-phenyl)isoxazol-4- 
oyl)aminophenyl acetamide 



5 



MeO, 




Ph 



P 



To a solution of 4-carboxy-5-phenyl-3-(2-chlon>-6-fluorophenyl)isoxa2ole (0.135 
g, 0.425 mmol) and 2-(3-aminophenyl)-N-(3,4,5-trimethoxyphenyl)acetamide (0.129 g, 
0.408 mmol) in dichloromethane (5 ml) was added EDO (0.082 g, 0.51 nunol) and 
DMA? (0.062 g, 0.51 mmol) and stined for 14 h. The mixture was applied to a silica gel 
10 chromatography column. Elution with hexanes and ethyl acetate (gradient) gave the title 



compound (0.162 g, 64%). 

NMR (400 MHz. CDCI3) 5 7.95 (dd, 'H, J = 1.7, 7.5 Hz), 7.57-7.50 (m, 2H), 7.46- 
7.40 (m, 2H), 7.35-7.04 (m. 9H), 6.73 (s. 2H). 3.79 (s, 6H). 3.77 (s, 3H), 3.64 (s, 2H) 
ppm. MS(ES) (m/z) 616.2 [M+1]. 



15 



preparation 
2,6-DifluorobenzaIdehyde oxime 




In a fashion similar to that for preparation 13, 2,6-difluorobenzaldehyde (5.00 g, 
20 35.2 mmol), hydroxylamine hydrochloride (2.93 g, 29.6 mmol), NaOH (7.04 g in 7.0 ml 
of water), ethanol (15 ml), water (15 ml), and ice (30 g) afforded 2,6- 
difluorobenzaldehyde oxime (5.13 g, 93%). 
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»H NMR (CDCI3, 300 MHz) 6 9.85 (br s, IH). 8.33 (s. IH), 7.32 (m, IH), 6.95 (t, 2H, J = 
8.4 Hz) ppm. 

MS(FD) (m/z) 157.0 [M+]. 

Preparation 24 
2,6-Difluorobenzoylchloride oxime 




In a fashion similar to that for preparation 14, 2,6-difluorobenzaldehyde oxime 
(2.00g. 12.7 mmol), N-chlorosuccinimide (1.75 g, 13.2 mmol), and DMF (20 nal) gave 
2,6-difluorobenzoylchloride oxime (1.58 g, 65%) after column chromatography (silica 
gel, hexanes/diethyl ether gradient). 

'H NMR (CDCI3, 300 MHz) 5 8.56 (s, IH), 7.55-7.37 (m. IH), 6.95 (app t, 2H, J = 7.3 
Hz) ppm. 

MS(FD) (m/z) 191.0 [M+]. 



Preparation 25 

4-MethoxycaibonyI-5-methyI-3-(2,6-difluoropheny])isoxazole 




In a fashion similar to that for preparation 15, 2,6-difluorobenzoylchloride oxime 
(1.00 g, 5.19mmol), methyl-2-butynoate (1.01 g, 10.4 mmol), triethyl amine (0.94 ml, 6.8 
mmol) in diethyl ether (3 ml), and diethyl ether (25 ml) afforded 4-methoxycarbonyl-5- 
methyl-3-(2,6-difluon>phenyl)isoxazole (0.80 g, 61 %) after purification by column 
chromatography (silica gel. hexanes/ diethyl ether gradient). 
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'H NMR (300 MHz, CDCI3). 8 7.43 (m. IH). 7.00 (app t. 2H. J s 7.8 Hz), 3.73 (s. 3H). 
2.77 (s, 3H) ppm. IR (KBr) v 1721 (CO) cm-^ 
MSCES) (m/z) 254.1 [M+IJ. 
Anal. Calc. for C12H9F2NO3 
5 Theoretical: C 56.92, H 3.58, N 5.53; 
Found: C 56.76, H 3.48, N 5.57%. 



In a manner similar to that for preparation 16, 4-mcthoxycaibonyl-5-methyl-3- 
(2,6-difluorophenyl)isoxazole (0.244 g, 0.910 mmol), 5N NaOH (Innl, 5.0 mmol), and 
methanol (10 ml) afforded 4-carboxy-5-methyl-3-(2,6-difluorophenyl)isoxazolc (0.216 g, 
93%) which was used without purification. 
15 ^H NMR (400MHz. CDCI3) 5 7.39 (app tt, IH. J = 6.4, 8.3 Hz), 6.97 (app t, 2H. J = 8.3 
Hz).2.74(s,3H)ppm. 
IR(CHCl3 solution) V 1698 (CO) cm*. 
MS(ES) (m/z) 240.0 [M+1]. 



Preparation 26 
4-Caiboxy-5-methyl-3-(2,6^fluorophenyl)isoxazole 




10 



O 
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Prepaiation 27 

N-(3,4,5-Trimethoxyphenyl)-3-(5-methyl-3-(2,6-difluoro-phenyI)isoxa201-4- 
oy])anunophenyI acetamide 




5 4-Carboxy-S-methy]-3-(2,6-difluoFophenyl)isoxazole (0.120 g, 0.50 nunol), 2-(3- 

aminophenyl)-N-(3,4,5-trimethoxyphenyl)aceiainide (0.174 g, 0.55 mmol), EDCI (0.161 
g, 1.00 mmol), DMAP (0.012 g, 0.10 mmol), and dichloromethane (5 ml) were allowed to 
react for 16 h in a fashion similar to that for example 5. Column chromatography (silica 
gel, hexanes/ethyl acetate gradient) afforded the title compound (0.142 g, 53%). 
10 'H NMR (400 MHz. CDCI3) S 7.50 (app tt, IH. J = 5.0, 8.8 Hz), 7.39 (br s, IH). 7.25 (t. 
IH. J = 7.8 Hz). 7.10-7.02 (m. 5H). 6.98 (d. IH. J = 7.8 Hz). 6.71 (s. 2H). 3.77 (s. 6H). 
3.74 (s, 3H), 2.77 (s, 3H). 
MSCES) (m/z) 538-2 [M+1]. 



15 Preparation ?8 

4-Methoxycarbonyl-5-hexyl-3-(2-chloro-6-fIuorophenyI)isoxazole 




In a fashion similar to that for preparation 15. 2-chlan>-5-fluorobenzoylchlQride 
oxime (0.750 g. 3.61 mmol), methyl-2-nonynoate (1.32 ml. 7.21 mmol), EtaN (0.652 ml, 
20 4.69 mmol) in EtjO (3 ml), and EtjO (15 ml) gave 4-methoxycaibony]-5-hexyl-3-(2.6- 
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difluorophenyOisoxazoIe (0.806 g, 66%) after column chromatography (silica gel, 
hexanes/Et20 gradient). 

'H NMR (300MHz, CIX:!}) d 7.39 (dt. IH, J = 5.9, 8.1 Hz), 7.29 (d, IH, J = 8.1 Hz). 
7.10 (dt, IH, J = 1.1, 8.4 Hz). 3.68 (s, 3H), 3.17 (t, 2H, J = 7.7 Hz), 1.82 (m, 2H), 1.43- 
5 1.31 (m, 6H), 0.90 (m, 3H) ppm. 

IR (CHCI3 solution) V 1723 (CO) cm-l. 
MS(ES)(m/z) 340.1 (M+11. 

Preparation 29 

10 4-Carboxy-5-hexyI-3-(2-chlon)-6-fluorophenyl)isoxazole 




4-Methoxycarbonyl-5-hexyl-3-(2,6-difluorophenyl)isoxazole (0.30 g, 0.88 romol) 
was dissolved in methanol (10 ml), 5N NaOH (1 ml) was added, and the mixture was 
heated at 50** C for 2 h. Upon cooling to room temperature, HCl was added until pH 1. 

IS Extraction with ethyl acetate and subsequent washing of the oiiganic fraction (brine), 
drying (MgS04), filtering, and concentrating affoided the desired 4-carboxy-5-hexyl-3- 
(2,6-difluorophenyl)isoxazole (0.21 g, 72 %) that was used without further purification. 
*H NMR (400 MHz, CDCI3) 5 7.34 (dt, IH, J = 5.9, 8.3 Hz), 7.24 (d. IH. J = 8.3 Hz), 
7.05 (t, IH. J = 8.3 Hz). 3.13 (t. 2H, J = 7.8 Hz), 1.78 (quint, 2H, J = 7.3 Hz), 1.40-1.25 

20 (m, 6H). 0.85 (m, 3H) ppm. 

IR (KBr) 3435 (br, OH), 1687 (CO) cm'. 
MS(ES) (m/z) 324.4 [M-1]. 
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Preparation 30 

N-(3,4,5-trimethoxyphenyl)-3-(5-hexyl-3-(2-chlon)-6-fluoro-phenyl)isoxazol-4- 
oyl)aminophenyl acetamide 
OMe 




5 4-Caiboxy-5-hexyl-3-(2,6-difluorophenyl)isoxazole (150 mg, 0.46 mmol), 2-(3- 

aininophenyl)-N-(3,4,5-triinethoxyphenyl)acetainide (160 mg, 0.51 mmol), EDCI (150 
mg, 0.78 mmol), DMAP (12 mg, 0.10 mmol) were reacted in CH2CI2 (5 ml) for 19h then 
applied to a silica gel column. Elution with hexanes/EtOAc (gradient) gave the title 
compound (185 mg, 65%). 
10 *H NMR (400 MHz, CDCI3) 5 7.48 (dt. IH. J = 5.8, 8.3 Hz). 7.38 (d, IH, J = 8.3 Hz). 
7.34 (s. IH). 7.26-7.18 (m, 2H). 7.03 (d, IH, J = 7.8 Hz), 6.98 (s, IH). 6.95 (s, IH). 6.90 
(d, J = 9.3 Hz). 6.70 (s, 2H), 3.77 (s. 6H), 3.75 (s, 3H), 3.61 (s, 2H). 3.19 (t. 2H. J = 7.8 
Hz), 1.82 (m, 2H), 1.38 (m, 2H), 1.29 (m, 4H). 0.85 (m. 3H) ppm. 
MSCES) (m/z) 624.2 [M+l]. 



Preparation 31 
2,4-Difluorobenzaldehyde oxime 
^OH 

■ii 




F 

In a fashion similar to that for preparation 13, 2,4-difluorobenzaldehyde (5.00 g, 
20 35.2 mmol), hydroxylamine hydrochloride (2.94 g, 42.3 mmol), NaOH (7.04 g, 88.0 

mmol; as a 50% solution by weight in water), ethanol (15 ml), H2O (15 ml), and ice (30 
g) gave 2,4-difIuorobenzaldehyde oxime (4.62 g, 84%) which was used without 
purification. 
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'H NMR (300 MHz, CDCI3) 6 8.26 (s, IK), 7.66 (t, IH. J = 8.3 Hz). 7.14-7.07 (m. 2H) 
ppm. 

MS(EI)(in/z) 157.0 [M+]. 

S Preparation 32 

2,4-Difluorobenzoyl chloride oxime 




In a fashion similar to that for preparation 14, 2,4-difluorobenzaIdehyde oxime 
(2.52 g, 16.1 mmol), N-chlorosuccinimide (2.21 g, 16.5 mmol), and dimethyl fonnamide 
10 (25 ml) gave 2,4HlifluoFobenzoyI chloride oxime (2.1 Ig, 68%) after chromatography 
(silica gel, hexanes/ether). 

'H NMR (400 MHz, CDCI3) 5 8.48 (s, IK), 7.62 (dt, la J = 6.4, 8.3 Hz), 6.93-6.83 (m. 
2H)ppm. 

m (CHCI3 solution) V 3555, 1613, 1506, 1429, 1272, 1258 cm '. 

15 

Preparaticyn 33 

4-Ethoxycart)onyl-5-methyl-3-(2,4-difluoiophenyl)isoxazole 




In a fashion similar to that for preparation 15, 2,4-difluorobenzoyl chloride oxime 
20 (2.00 g, 10.4 mmol), ethyl 2-butynoate (1 .76g, 15.7 nmiol), triethyl amine (2.9 ml, 21 
mmol) in diethyl ether (10 ml), and diethyl ether 30 ml) gave 4-ethoxycaibonyl-5-methyl- 
3-(2,4-difluorophenyl)isoxazole (1.62g, 58%) after column chromatography (silica gd, 
hexanes/diethyl ether gradient). 
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'H NMR (400 MHz, CDCI3) 5 7.43 (IH, dt, J = 6.4, 8.3 Hz), 6.93 (IH, app dt, J = 2.9, 8.8 
Hz), 6.86 (IH. app dt, J = 2.4, 9.8 Hz), 4.16 (q, 2H. J = 6.9 Hz), 2.70 (s, 3H). 1.14 (t, 3H, 
J = 6.9 Hz) ppm. 

IR (CHCI3 solution) 1720 (CO) cm*. 
MS(ES) (in/z) 268.3 [M+l]. 

Preparation 34 
4-Caiboxy-5-inethyl-3-(2,4-difluorophenyI)isoxazo]e 




4-EthoxycaibonyI-S-methyl-3-(2,4-difluoropheny])isoxazoIe (305 mg, 1.14 
mmol), 5N NaOH (1.0 ml, 5 mmol). methanol (5 ml), and THF (1 ml) were heated at 50* 
C for 16 h. Ice was added and the pH was adjusted to 2-3 with IN HCl. Extraction with 
EtOAc followed by washing (brine), drying (Na2$04), filtering, and concentration gave 
the crude 4-carboxy-5-methyl-3-(2,4-difIuorophenyI)isoxazole (286 mg, 99%) which was 
used without further purification. 

Preparation 35 

N-(3,4,5-trimethoxyphenyl)-3-(5-methyl-3-(2,4-difluoro-phenyl)isoxazol-4- 
oyI)aminopheny] acetamide 




4-Carboxy-5-methyl-3-(2,4-difluorophenyl)isoxazole (97 mg, 0.41 mmol) was 
dissolved (room temperature. N2) in dichloromethane (5 ml) followed by addition of 
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DMF (0.005 ml) and oxalyl chloride (0.070 ml, 0.82 mmol). After Ih. the volatiles were 
removed. The residue and 2-(3-aminophenyl)-N-(3,4,5-trimethoxyphenyl)acetamide 
(1 lOmg, 0.35 mmol) were dissolved in CH2CI2 (5 ml) and DMF (1 ml) (room 
temperature. Nj), EtsN (0. Ill ml, 0.80 ml) and DMAP (5 mg, 0.04 mmol) were added. 
5 The reaction was stirred for 3 h. The mixture was applied to a silica gel column and 
elution (hexanes^tOAc gradient) gave the title compound (152 mg, 81 %). 
'H NMR (400 MHz. CDCI3) 8 7.60 (app q. IH, J = 7.8 Hz), 7.45 (s, IH), 7.28 (t, IH, J 
= 7.8 Hz). 7.20 (s, IH), 7.10-7.00 (m, 5H), 6.97-6.92 (m, IH), 6.72 (s, 2H). 3.77 (s, 6H), 
3.75 (s. 3H). 3.63 (s. 2H). 2.73 (s, 3H) ppm. 
10 MS(ES) (m/2) 538.2 [M+1]. 



Preparation 36 
2-Fluon)-4-hromobenzaldehyde dxime 




15 In a fashion similar to that for preparation 13, 4-bromo-2-fIuorobenzaldehyde 

(5.00 g, 24.6 mmol), hydroxylamine hydrochloride (2.05 g, 29.6 mmol), NaOH (4.92 g, 
61.5 nunol; in a 50% by weight solution), ethanol (15ml), water (15ml), and ice (30 g) 
gave the tide compound (4.12g, 77%) which was used without purification. 
'H NMR (400MHz, CDCI3) 5 8.26 (s. IH), 7.57 (t, IH, J = 8.8 Hz), 7.28-7.21 (m, 2H) 

20 ppm. 

MS(ES) (m/z) 217.9 [M+1], 219.9 [M+3]. 
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Preparation 37 
2-Fluoro-4-bromobenzoyl chloride oxime 



N 




In a fashion similar to that for preparation 14, 2-FluoFO-4-bromo-benzalciehyde 
5 oxime (2.77 g, 12.7 mmol), N-chlorosuccinimide (1.76 g, 13.2 minol), and DMF (25 ml) 
gave 2-fluoro-4-bromo-benzoyI chloride oxime (2.61g, 81%) after filtration through a 
plug of silica gel eluting with hexanes/EtaO. 

'H NMR (400 MHz. CDCI3) 5 8.62 (s. IH). 7.49 (dd, IH, J = 1.5. 7.8 Hz), 7.34-7.29 (m. 
2H) ppm. 
10 Anal. calc. for C7H4B1CIFNO 

Theoretical: C 33.30, H 1.60. N 5.55; 
Found: C 33.66. H 1.58, N 5.45%. 

Preparation 38 

15 4-Ethoxycarbonyl-5-methyl-3-(2-fluoro-4-bromophenyl)isoxazole 




In a fashion similar to that described for preparation 15, 2-fluoro-4-bromo- 
benzoyl chloride oxime (2.00 g, 7.92 mmol), ethyl-2-butynoate (1.33 g, 11.9 mmol). 
triethylamine (2.2 ml, 15.8 mmol) in diethyl ether (10 ml), and diethyl ether (20 mJ) gave 
20 4-ethoxycarbonyI-5-methyi-3-(2-fluofn>4-bromophenyl)isoxazole (2.16 g, 83%) after 
column chromatography (silica gel, hexanes/diethyl ether gradient). 'H NMR (400MHz, 
CDCI3) 8 736-7.29 (m. 3H), 4.16 (q, 2H. J = 6.8 Hz). 2.70 (s. 3H), 1.15 (t, 3H. J = 6.9 
Hz) ppm. 

IR (KBr) V 1719 (CO) cm'. 
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Anal. Calc. forCiaHnBrFNOa 
Theoretical: C 47.59, H 3.38. N 4.27; 
Found C 47.51, H 3.30, N 4.26%. 
MS(ES)(in/z) 328.1 [M+1]. 

Preparation 39 

4-Carboxy-5-inethyl-3-(2-fluoro-4-bromophenyI)isoxazole 




O 



In a fashion similar to that described for preparation 16 (120 mg), 4- 
ethoxycaitonyl-5-methyl-3-(2-fIuoiD-4-broinophenyl)isoxazole (350 mg, 1.06 mmol), 5N 
NaOH(l ml, 5 mmol), methanol (5 ml), andTHF (1 ml) gave 4-cari)oxy-5-methyl-3-(2- 
fluoro-4-bromophenyl)isoxazole (320 mg, 100%) that was used without purification. 
IHNMR (300 MHz, CDCI3) d 7.43-7.35 (m. 3H), 2.78 (s, 3H) ppm. 
MS(ED (m/z) 298.1(M-1], 300.1[M-3]. 

Preparation 40 

N-(3,4,5-Trimethoxyphenyl)-3-(5-methyl-3-(2-fluon>-4-bromo-phcnyl)isoxazol-4- 
oyl)aminophenyl acetamide 




In a fashion similar to that described for preparation 35, 4-caiboxy-S-methyl-3-(2- 
fIuoro-4-bn>mophenyl)isoxazole (1 19 mg, 0.40 mmol), oxalyi chloride (0.070 ml, 0.80 
mmol), dimethylfoimamide (0.010 ml), dichloromethane (5 ml), 2-(3-amin phenyl)-N- 
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10 



15 



20 



(3,4.5-triiTiethoxypheny])acetaniide (110 mg, 0.35 mmol), triethylamine (0.111 ml, 0.80 
mmol). DMAP (5mg), dimethylformamide (Iml), dichloromethane (5 ml) gave the tide 
compound (138 mg, 66 %) after column chromatography (silica gel, hexanes/ethyl acetate 
gradient). 

'H NMR (400 MHz, CDCI3) 5 7.52-7.42 (m. 3H), 7.37 (dd, IH, J = 1.5, 9.3 Hz), 7.29 (t, 
IH. J = 7.8 Hz). 7.20 (s. IH), 7.09-7.04 (m, 4H). 6.72 (s. 2H), 3.77 (s. 6H), 3.75 (s, 3H), 
3.64 (s, 2H), 2.72 (s, 3H) ppm. 
MS(ES) (m/z) 598.1 [M+1], 600.1 [M+3]. 

Preparation 41 

4-Methdxycarbonyl-5-methyl(tetrahydropyran-2-yl)-3-(2-chloro-6-fIuon>- 
phenyl)isoxazole 



2-Chloro-6-fluon>-benzoyl chloride oxime (3.70 g, 17.8 mmol), alkyne 1 (for 
preparation sec Earl, R. A. and Townsend, L. B. Organic Synthesis 1981. 60, 81) (5.20 g, 
26.7 mmol). triethyl amine (2.72 ml. 19.6 mmol) in diethyl ether (3 ml), and diethyl ether 
(50 ml) were reacted in a fashion similar to that for example 3 to provide the title 
compound (4.32 g, 66%) after column chromatography (silica gel. hexanes/ethyl acetate 
gradient). 

'H NMR (400MHz. CDCI3) S 7.36 (dt, IH, J = 5.9, 8.3 Hz), 7.27 (m. IH). 7.07 (app t, 
IH, J = 8-9 Hz), 5.12 (1/2 AB , IH, J 13.7 Hz), 4.98 (1/2 AB. IH, J = 13.7 Hz), 4.84 (t. 
IH, J = 3.4 Hz). 3.85 (m. IH). 3.67 (s, 3H). 3.55 (m, IH), 1.90-1.50 (m, 6H) ppm. IR 
(CHaa solution) v 1 73 1 (CO) cm . 
Anal. calc. for CnHnCIFNOs 
Theoretical: C 55.22, H 4.63. N 3.79; 
Found: C 55.24. H 4.59. N 3.78%. 
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P^ieparation 42 

N-(3,4,5-Trimethoxyphenyl)-3-(5-raethyl(tetrahydropyran-2-yl)0-(2<hloro-6-fluoro- 
phenyI)isoxazol-4-oyI)aininophenyl acetamide 




5 A mixture of 4-methoxycaibonyl-5-methyKtetrahydn)pyran-2-yl)-3-(2-chloro-6- 

fluoro-phenyl)isoxazole (2.95 g, 7.98 mmol), 2N NaOH(8.0 ml, 16.0 mmol), MeOH (20 
ml), and THF (10 ml) was heated to 55*" C for 4h. After cooling to OT. HCl (IN) was 
added until pH 3. The mixture was extracted with ethyl acetate (3 x), and the combined 
extracts were washed (brine), dried (MgS04), filtered, and concentrated to give the crude 

10 acid. The crude acid was dissolved in dichloromethane (50 ml) along with 2-(3- 

aminophenyl)-N-(3,4,5-trimethoxyphenyI)acetamide (3.80 g, 12.0 mmol), EDCI (3.33g, 
17.4 mmol), HOAt (2.72 g, 20.00 mmol), and DMAP (0.10 g, 0.80 mmol) and stirred at 
room temperature overnight The mixture was applied to a silica gel column and eluted 
with dichloromethane/acetone (gradient) to give the title compound (2.61 g, 41%). 

15 'H NMR (400 MHz, CDQa) 5 9.39 (s, IH), 7.61 (s. IH), 7.39-7.24 (m, 4H), 7.09-7.04 
(m, 2H), 6.69 (s, 2H). 5.00 (AB. 2H, J = 14.2 Hz), 4.87 (app t, IH, J = 3.0 Hz), 3.75 (s. 
6H). 3.73 (s, 3H), 3.68 (m, IH). 3.61 (s, 2H). 3.55 (m, IH), 1.80-1.40 (m, 6H) ppm. 
MS(ES)(m/z) 652.3 [M-1]. 
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Preparation 43 
2-Iodo-6>fluorobenzaldehyde 




F H 

To a solution of diisopropylamine (6.94inl, 49.SinnioI, l.leq.) in THF (90ml) 
5 under N2, stirring at 0-5**C, was added dropwise over 10 minutes n-BuLi (28.12ml. 

45nmioI) and stirred at this temperature for 10 min. The reaction mixture was cooled to - 
78*^0 in a dry ice/acetone bath and l-iodo-5-fluorophenyl (S.29 ml, 4Snunol) was added 
dropwise over 5 min. The reaction was stirred at this temperature for 1 h, then dropwise 
DMF (4.1Sml, 49.Sml, l.leq.) was added over 5 minutes, and stirred for 10 minutes. 
10 Acetic acid (9ml) was added, followed by H2O, and extracted with Et20. The combined 
organic solution was washed with 0.1 N HCl, brine, dried (MgS04), filtered and 
concentrated. The crude 2-iodo-6-fluorobenzaldehyde (9.65g) was taken onto the next 
step without purification. 'H NMR (400MHz, CDCI3) 6 10.13 (s, IH). 7.80 (d. IH), 7.31- 
7.21 (m, 2H). 

15 GC[100 C (5rain.) 180 C (5 min.) ®20 CVmin], Rt = 8.067. 



Preparation 44 
2-Iodo-6-fluorobenzaldehyde oxime 




To a mixture of 2-iodo-6-fIuorobenzaIdehyde (4S mmol) in H2O (22.S ml), EtOH 
(22.5 ml), and ice (20g) was added hydroxylamine hydrochloride (3.19g, 49.S mmol, 
l.leq.). Then, 1 12.5 mmol of 50% NaOH (4.5g in 4.5 ml H20, 2.5eq.) was added with 
stirring. Enough ice to keep the temperature at 25-30°C was added. The reaction was 
2 5 stirred for 2 h, acidified with cone. HCl to pH 4 (ice was added to keep the temperature at 
25-30°C). and extracted with EtjO. The combined organic solution was washed with 
brine, dried (MgS04), filtered, and concentrated. The residue was chromatographed on 
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silica gel using ethyl acetate in hexanes (5%-10%) to give 2-iodo-6-fluorobenzaldehyde 
oxime (7.06g, 59% over 2 steps) as an oil that solidified over time. 
'H NMR (400MHz. CDCI3) 5 8.67 (br s. IH), 8.29 (s, IH), 7.71 (d, IH) 7.14 (t, IH), 
7.06-7.01 (m, IH). 
5 MS(ES) (m/z) 265.9 [M+1]. 

Preparation 45 
2-Iodo-6-fluorobenzoyl chloride oxime 

F CI 

10 To a stirred solution of 2-iodo-6-fluorobenzaldehyde oxime (7.06g, 26.6nunol) in 

DMF (40 ml) at 25-30''C was added about 1/5 of 26.6 mmol (3.56g) of NCS. The initial 
NCS addition results in a slight temperature decrease. If the reaction does not self-initiate 
within 10 min., as indicated by a slight temperature rise, 5 pipette volumes of gas from the 
headspace of a cone. HCl reagent bottle is bubbled into the DMF solution. Careful 

1 5 addition of the rest of the NCS led to a temperature increase of 45-55°C. Once the 

reaction cools to R.T. (about Ih), ice H2O was added and the mixture was extracted with 
£t20. The combined organic solution was washed with biine, dried (MgS04), filtered, 
and concentrated. The crude 2-iodo-6-fluon)benzoyl chloride oxime (8.1g) was taken on 
to the next step without purification. 

20 'H NMR (400MHz, CDCI3) « 8.34 (s, IH), 7.68 (d, IH), 7.16-7.12 (m, 2H). 

m (KBr) 3573.39, 3313.25. 1596.58, 1560.15, 1455.53, 1441.90, 1250.77,979.18, 
956.22. 889.04. 820.56 cm"!. 



wo 01/27116 



PCT/USOO/21980 



-72- 
]Preparation 46 

4-Ethoxycaibonyl-5-methyI-3-(2-iodo-6-fluoio-phenyl)isoxazole 




To a solution of 2-iodo-6-fluoTobenzoyl chloride oxime (26.6mmol) and ethyl-2- 
butynoate (3.72ml, 31.92ml, 1.2eq.) in EtjO (106ml) under N2, stirring at 0-5**C, was 
added dropwise a solution of EtsN (4.8 Iml, 34.6ramol, 1.3eq) in Et20 (13ml) over Ih. 
The reaction was allowed to warm to room temperature and stirred overnight Et20 was 
added and then washed with H2O, brine, dried (MgS04), filtered, and concentrated. The 
crude residue was chromatographed on silica gel using ethyl acetate in hexanes (1-20%) 
to ^ve the title compound (8.21g, 82%). 

*H NMR (400MH2. CDCI3) 5 7.71 (d. IH). 7.17-7.13 (m, 2H). 4.16 (q, 2H), 2.78 (s. 3H), 
1.05 (t,3H). 

JR (KBr) 1719.58. 1610.33, 1565.58. 1445.69. 1309.24, 1250.19. 1130.60. 1104.46. 
858.18 cm-1. 

Preparation 47 
4-Carboxy-5-methyl-3-(2-iodo-6-fluoro-phenyl)isoxazole 




To a solution of 4-ethoxycarbonyl-5-methyl-3-(2-iodo-6-fluoro-phenyl)isoxazole 
(7.15g. 19mmol) in EtOH (100ml) was added 5N NaOH (7.6ml. 38mmol, 2eq.), and 
stirred in a 50^C oil bath for 4 hrs. The reaction was cooled to room temperature, poured 
into ice H2O and extracted with R2O. The aqueous layer was then acidified to pH 3 using 
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conc. HCI and extracted with ethyl acetate. The organic solution was washed with brine, 
dried (MgS04), filtered, and concentrated to give the title compound (6.08g, 92%). 
*H NMR (400MHz, CDCI3) 5 7.71 (d. IH). 7.17-7.16 (m. 2H), 2.79 (s. 3H). 
IR (KBr) 1698.15, 1606.56, 1567.35. 1446.24. 1250.53, 858.75 cm< 

5 

Preparation 48 

NK3,4,5-Tiimethoxyphenyl)-3-(5-methyl-3-(2-iodo-6-fluoro-phenyl)isoxazol-4- 
oyl)anunophenyl acetamide 




10 To a solution of 4-carboxy-5-methyl-3-(2-iodo-6-fluon>-phenyl)isoxa2ole (1 .75g, 

Snunol) in dichloromethane (3Qinl) and THF (Iml) was added oxalyl chloride (O.SSml, 
lOnunol, 2eq.) under N2, then DMF (3 drops) to initiate the reaction. The reaction was 
stirred for 2 h, concentrated, and re-dissolved in dichloromethane (SOml) under N2. A 
solution of2-(3-aminophenyl)-N-(3,4,5-trimethoxyphenyl)acctaniide(1.59, Smmol) in 

15 THF (14ml) was added, cooled to O^C, and then added triethylamine (0.7ml, Smmol), and 
stined for 17h. Crude reaction was partitioned between ethyl acetate and IN HCI. The 
organic layer was washed with HjO and brine, dried (MgS04), filtered and concentrated. 
The crude material was titrated with diethyl ether (3x) and purified by fladi 
chromatography (silica gel) using 1-10% acetone in dichloromethane to give the title 

20 compound (1.67g, 51%). 

MSCES) (m/z) 646.19 [M+1]. 

IR(KBr) 1706.18, 1666.12, 1608.97. 1561.18, 1548.78, 1507.10, 1491.46. 1451.15, 
1409.43. 1243.72. 1225.47. 1214.50, 1177.72, 1129.46. 854.90.779.41 Cffi-l. 
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Preparation 49 
2-Fluoro-S-iodobenzaldehyde 




F H 

To a solution of diisopropylamine (1.54inl, llmmol, l.leq.) in THF (20m]) under 
5 N2 stirring at 0-5**C was added dropwise over 10 minutes 1.6M n-BuLi (6.2Snil, lOmmol) 
and stirred at this temperature for 10 min. The reaction mixture was cooled to -78**C in a 
dry ice/acetone bath and dropwise added 1-iodo^fluorophenyl (1.12 ml, lOmmol) over S 
min. The reaction was stirred at this temperature for 1 h, and DMF (0.8ml, 1 Immol. 
l.leq.) was added dropwise over 5 minutes, and stirred for 10 minutes. Acetic acid (2ml) 
1 0 was added, followed by H2O and extracted with Et20. The combined organic isolution 
was washed with 0.1 N HCl, brine, dried (MgS04). filtered and concentrated. The crude 
2-fluoro-5>iodobenzaldehyde (2.36g) was taken onto the next step without purification. 
*H NMR (400MHz, CDCI3) 8 10.26 (s. IH). 8.14 (d. IH), 7.89-7.86 (m, IH). 6.95 (t, IH). 
GC[100 C (5nun.) ^ 180 C (5 min.) @20 amin], Rl = 7.375. 

15 

Preparation SO 
2-Fluoro-5-iodobenza]dehyde oxime 




F H 



To a mixture of 2-fluoro-5-iodobenzaldehyde (9.4 mmol) in HjO (5 ml), EtOH (5 
20 ml), and ice (4.5g) was added hydroxylamine hydrochloride (0.67g, 10.3 mmol, l.leq.). 
Then, 23.6 mmol of 50% NaOH (Ig in Iml H20, 2.5eq.) was added with stiiiing. Enough 
ice to keep the temperature at 25-30*'C was added. The reaction was stirred for 2 h, 
acidified with cone. HCI to pH 4 (ice was added to keep the temperature at 2S-30**C), and 
extracted with Et20. The combined organic solution was washed widi brine, dried 
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(MgS04), filtered, and concentrated. The residue was chromatographed on silica gel 
using (1-10%) ethyl acetate in hexanes to give 2-fluon>-5-iodobenzaIdehyde oxime 
(2.06g, 78% over 2 steps). 
MS(ES)(m/z) 264.0 IM-1]. 
5 IR (KBr) 3575.39, 1478.30, 1262.00, 1238.75, 1 109.23, 964.08. 8 10.03. 809.87 cm-1 . 

Preparation 51 
2-Fluoro-5-iodobenzoy] chloride oxime 




F CI 



10 To a stirred solution of 2-fluoro-5-iodobenzaldehyde oxime (2.06g, 7.77nMnol) in 

DMF (10 ml) at 25-30''C was added about 1/5 of 7.77 nmiol (1.04g) of NCS. The initial 
NCS addition results in a slight temperature decrease. If the reaction does not self-initiate 
within 10 min., as indicated by a slight tenqwrature rise, 5 pipette volumes of gas from the 
headspace of a cone. HCl reagent bottle is bubbled into the DMF solution. The rest of the 

15 NCS was carefully added, and the temperature rose to 35-40°C. Once the reaction cooled 
to R.T. (about 2h), ice H2O was added and the crude was extracted with EtjO. The 
combined organic solution was washed with brine, dried (MgS04), nitered, and 
concentrated. The crude product 2-fluoro-5-iodobenzoyl chloride oxime (2.24g) was 
taken on to the next step without purification. 

20 MS(FD)(m/2) 298.9. 

IR (KBr) 3553.03, 3258.13, 1601.51, 1484.38, 1396.69, 1266.05, 1241.83, 1122.00, 
1000.66, 954.27, 820.20 cm"! . 
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Preparation 52 

4-Ethoxycarbonyl-S-niethyl-3-(2-fluoro5-iodophenyl)isoxazole 



I 




To a solution of 2-fluoro-S-iodobenzoyl chloride oxime (2.24g, 7.48mmol) and 
ethyI-2.butynoate (l.74ml» 14.96mmoU 2eq.) in Et20 (28ml) under N2. stirring at O-S^C. 
was added dropwise a solution of EtjN (1.35nil, 9.72mmol, 1.3eq) in EtaO (3.6inl) over 
Ih. Reaction was allowed to warm to room temperature and stirred overnight. It was 
then partitioned between Et20 and H2O, washed with brine, dried (MgS04), filtered, and 
concentrated. The crude residue was chromatographed on silica gel using (1-10%) ethyl 
acetate in hexanes to give the title compound (2.06g, 73%). 
MS(ES) (m/z) 376.2 [M+i]. 

m (KBr) 1719.10. 1606.15, 1454.85. 1311.13, 1261.44. 1233.84. 1122.63. 1099.04, 
819.26 cm-1. 

Preparation S3 
4-Caifooxy-S-methyl-3-(2-fluoro5-iodophenyl)isoxazole 
I 




To a solution of 4-ethoxycaxbonyl-5-methyl-3-(2-fluoro5-iodophenyl)isoxazole 
(1.04g. 2.77mmol) in EtOH (14ml) was added 5N NaOH (1.11ml, 5.6mmol, 2eq.) and 
stirred in a SO'^C oil bath for 1 hr. Rxn was cooled to room temperature, poured into ice 
. H2O and extracted with Et20. Acidified aqueous layer to pH 2 using cone. HCl and 
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extracted with ethyl acetate. The combined organic solution was washed with brine, dried 
(MgS04), filtered, and concentrated to give the title compound (0.8Sg, 86%). 
MS(ES) (m/z) 348.0 [M+1). 

IR(KBr) 1698.84, 1602.67, 1465.80, 1261.94, 1234.74, 819.32 cm-1. 

Pyeparat^QpS4 

N-(3,4,5-TrimethoxyphenyI)-3-(5-methyl-3-(2-fluoro-5-iodo-phenyl)isoxa2ol-4- 
oyl)aminophenyl acetamide 




10 To a solution of 4-carboxy-5-methyl-3-(2-fluoro5-iodophenyl)isoxazo]e (0.85g, 

2.4Smmol) in dichloromethane (15ml) was added oxalyl chloride (0.5ml, 4.9mmol, 2eq.) 
under N2, then DMF (3 drops) to catalyze the reaction. Reaction was stirred for 1 h, 
concentrated, and dissolved in dichloromethane (25ml) under N2. 2-(3-aminophenyl)-N- 
(3,4,5-trimethoxyphenyl)acetamide was added (0.77g, 2.45mmol), reaction cooled to 0*C, 

15 added triethylamine (0.33inl, 2.45mmoI), and then stirred for 2h 3Qmin. Crude was 

partitioned between ethyl acetate and IN HCl. Organic layer was washed with H2O and 
brine, dried (MgSOi), filtered and concentrated. The crude material was triturated with 
EtaO (3x) to give the title compound (1 .Og, 63%). 
MS(ES) (m/z) 646.4 [M+U. 

20 IR (KBr) 1681.31. 1605.86, 1508.01, 1452.11. 1132.40 cm'l. 
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Pre paration 55 

3-I9-chloro-3-mesylmethyl-isoxazolo[4,5-c]-quinoline-4(5H)-one]-N-3,4,5- 
thmethoxyphenyl-benzene acetamide 

MeO^ ^^k. ^OMe ^^.^ ^Cl 



OMs 





Under the conditions described for example 20, alcohol 3-[9-chlon>-3-methoxy- 
isoxa2olo[4,5-c]-quinoline-4(5H)-one]-N-3,4,5-trimethoxyphenyl-ben2ene acetamide 
(226 mg, 0.41 mmol), methanesulfonyl chloride (0.16 ml, 2.1 mmol), triethyl amine (0.45 
ml, 3.2 nunol), and dichloromethane (6 ml) gave the ciude title compound (241 mg, 94%) 
which was used without further puriHcation. 



Preparation 56 
4-Methoxycaifoonyl-5-(2-chlorD-6-fluorophenyl)oxazole 
x-Cl 




O 

To a solution of 2-chloro-6-fluorobenzoic acid (2.14 g. 12.3 mmol), CH2CI2 (50 
15 ml), and DMF (2 drops) at room temperature under N2 was added oxalyl chloride (9.2 ml. 
18.4 mmol) dropwise. The mixture was stirred for 3 h and the volatiles were removed 
under reduced pressure to give the crude acid chloride. The crude acid chloride and 
methyl isocyanoacetate (1.23 g, 12.3 mmol) were dissolved in THF (20 ml) at room 
temperature under N2 and EtsN (6.8 ml, 49.2 mmol) was added dropwise over a period of 
20 30 minutes. The reaction was allowed to stir for 22 h followed by dilution with EtaO, 
extraction with H2O. IN HCl. H2O, brine, dried (MgS04), Hltered, and concentrated. 
Column chromatography (silica gel, hexanes/Et20 gradient) gave 4-methoxycarbonyl-5- 
(2-chloro-6-fIuorophenyl)oxazole (0.74 g, 24%). 
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'H NMR (400 MHz, CDCI3) d 8.01 (s. IH). 7.41 (dt, IH. J = 5.9. 8.3 Hz). 7.29 (ap d, IH, 
J = 8.3 Hz). 7.09 (ap t, IH, J = 8.3 Hz), (s. 3H) ppm. 

Preparation 57 

N-(3,4,5-trimethoxyphenyl)-3-(5-(2<hloro-6-fluoro-phenyI)oxazol-4-oyl)aminophenyl 
acetamide 



A mixture of 4-methoxycarbonyl-5-(2-chlQFO-6-fIuoiopheny])oxazole (236 mg, 
0.927 mmol), MeOH (5ml). THF (1 ml), and 2N NaOH (1.5 ml. 3.00 mmol) was heated 
to 50" C for 30 minutes. The mixture was cooled to room temperature and HjO and ice 
were added followed by acidification to pH 2 and extraction with EtOAc. The organic 
fraction was washed (brine), dried (Na2S04), filtered, and concentrated to give the crude 
caii>oxylic acid. The crude caiboxylic acid, 2-(3-aniinophenyl)-N-(3,4,5- 
trinn«thoxyphenyl)acetamide (292 mg. 0.927 mmol). EDCI (354 mg, 1.85 mmol), and 
DMAP (1 1 mg, 0.093 nrniol) were allowed to react in CH2CI2 (5 ml) for 15 h at room 
temperature undo* N2. The mixture was applied directly to a silica gel colunm and elution 
with hexanes/EtOAc (gradient) gave the title compound (193 mg, 39 %). 
'H NMR (400 MHz. CDCI3) d 8.88 (s, IH). 8.02 (s. IH). 7.72 (s, IH), 7.48 (d, IH. J = 
8.3 Hz), 7.40 (dt, IH, J = 5.9, 7.3 Hz). 7.33-7.28 (m. 2H). 7.12-7.03 (m. 2H). 6.68 (s. 2H). 
3.75 (s, 6H). 3.74 (s, 3H), 3.64 (s, 2H) ppm. 
Mass spectrum OES) (m/z) 540.1 [M+l]. 
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Preparation 58 

3-(2-Chloio-6-fluoro-phenyl)-5-methyI-4H-pyra2ole-4-cart)oxylic acid ethyl ester 




2-(2-Ch]on>-6-fluoro-benzoyl)-3-methylaiTiino-but-2-enoic acid ethyl ester (500 
5 mg, 1.6 mmol) was taken in acetic acid (10 mL) and was treated with hydrazine hydrate at 
150 "C overnight. Acetic acid is removed under reduced pressure and the residue was 
dissolved in ethyl acetate (20 mL) and washed with water, (2x10 mL), brine (2xl0niL), 
dried over sodium sulfate, filtered and evaporated to yield the title compound (588 mg, 
crude). 

10 MS(ES): 283 (M)*, 284 (M+1)*. 281 (M-l)". 

HNMR (CDCI3): 1-03-1.06 (t. 3H), 2.55 (s. 3H). 7.03-7.07 (t, IH). 7.21-7.7.35 (m. 2H). 

Preparation 59 

Methyl-2-(fonnylamino)-3-(2-chloro-6-fluorophenyl)acrylate 

15 

NaH (60% in oil, 2.4 g, 0.06 mol, approx. 1.2 eq) was placed in a dry 50 ml flask 
and heated to 35 degrees. To it was slowly added 50 ml of a THF solution containing 2- 
chloro-6-fluorobenzaldehyde (7.93 g, 0.05 mol) and methyl isocyanoacetate (5 g, 0.05 
mol). The reaction was then cooled to RT, and stirred for 3 hr. At that time, 10 ml of 

2 0 10% HOAc was added. After 10 min, the contents were concentrated in vacuo to a dark 
brown oil, then diluted with CHCI3, and transferred to a sep funnel. The aqueous phase 
was reextracted (3X) with CHCI3, and the combined extracts were washed with brine, 
dried over Na2S04, filtered, and concentrated to crude product Purification over a pad 
of silica gel was accomplished by elution with 10:1 CHCl3/EtOAc to afford the title 

2 5 compound, clean Z/E olefins (1:1 mix, 8.24 g, 64%). 

NMR (CDCI3) 5 8.48 (s, vinyl H), 8.09 (s, vinyl H), 7.8 (brd s. HCO). 7.1 (m). 7.0 (m). 
3.65 (s, E-CH3). 3.6 (Z-CH3). 
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MS (+ES) 257.9 / 259.9 (M+H)+. 

Preparation 60 

Methyl-2Kfonnylainino)-3-bromo-3-(2-chloro-6-fluorophenyl)acfylate 

To the chilled (0°) olefin mixtrae (3.723 g, 14.5 mmol) in CCI4 (40 ml) was added 
N-bromosuccinimide (3.874 g, 21 .8 mmol) slowly over a 5 min period. After 4 hr, the 
reaction was complete, and Et3N (1.52 g, 15 mmol) was added dropwise with vigorous 
stirring. The resulting mixture was diluted with EtOAc (250 ml, total) and transferred to 
a separatory funnel. The organic phase was washed with saturated aqueous bicarbonate, 
then brine, and dried over Na2SC)4. Following filtration and concentration, the cnide 
product (predominantly Z olefin) was obtained, and purified by filtration over a pad of 
silica gel (2:1 hex / EtOAc) to afford the tide compound (2.4 g, 50%). 
NMR (CDCI3) 8 8.25 (bid s. HCO), 7.1-7.2 (m), 6.98 (app t). 3.5 (s, CH3). 
MS (-ES) 333.8 / 335.8 (M-H)-. 

PreparatiQp ^1 

Z-Methyl-2-isocyano-3-bromo-3-(2-chloro-6-fluorophenyl)aciylatc 



20 To the olefin (1 .2 g, 3.58 mmol) and EtsN (0.896 g, 8.96 mmol) in 10 ml MeC12 

chilled to -20° was added POCI3 (0.37 ml, 3.94 mmol) dropwise. The reaction mixture 
was then warmed to 0°, and stirred for 3.5 hr. At that time, the reaction was poured into a 
separately funnel containing 20% aq. K2CX)3 (50 ml) and MeCl2 (50 ml). The basic 
aqueous solution was then washed with additional organic solvent, and the combined 

2 5 extracts were washed with brine, dried over Na2S04, filtered, and concentrated to affoid 
crude product. Purification (silica gel chrom., Mea2) afforded clean isonitrilc (0.325 g, 
45%). 

NMR (CX)Cl3) 6 7.0 - 7.3 (3 m). 3.72 (s, CH3). 
IR(CHCl3)2117cm-'. 
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Examples 

Example 1 

N-(3.4,5-Trimethoxyphenyl) 3-(5-chloroisoxazol[3,4-cl-l,2-dihydro-6-chloroquinolin-2- 
on-l-yl)phenylacetainide 




To a solution of N-(3,4,5-trimeihoxyphenyl)-3-(3-(2-chloro-5-fluorophenyI)-5- 
chloroisoxazol-4-oyl)aminophenyl-acetamide (100 mg, 0.1742 mmol) in DMF (40 mL) 
was added potassium carbonate (70 mg, 0.522 mmol) at 0 °C. The mixture was stined at 
-10 for three hours. The solution was allowed to warm to room temperature and stirred 
for three more hours. The reaction mixture was diluted with ethyl acetate (SO mL) and 
washed with IN HQ (100, 80, 40 mL), dried and concentrated in vacuo to give crude 
product which was fuither purified by flash chromatography (silica gel) (gradient: 
hexanes/ethyl acetate) to give product as a white sohd (30 mg. 31.1%); Rf=0.68 (ethyl 
acetate/hexane, 7/3). 

1h NMR (CDCI3, 300 MHz) 8; 10.18 (s. 1 H, NH), 7.38-7.69 (m. ArH7), 6.95 (s, ArH2); 
3.68 (s. 6 H, 2OCH3), 3.67(s, 2 H, CHi), 3.58 (s, 3 H, OCH3) ppm. 
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Example 2 

N-(3,4,5-Trimethoxyphenyl)-3-(5-moipholin-4-ylisoxazolo [3, 4-c]-l^-dihydn>-6- 
chloFoquinolin-2-on-l-yl)phenylacetainide 



\ 




5 To a solution of N-(3,4,5-trimethoxyphenyl) 3-(3-(2-chIoix)-5-fluon)phenyl)-5- 

moipholino)isoxazol-4-oyl)aininophenyl acetamide (140 mg, 0.224 mmol) in DMF (6.9 
mL) was added potassium carbonate ( 247.S mg, 1.79 mmol). The mixture was stined at 
room temperature for four hours and then diluted with ethyl acetate (20 mL), washed with 
water (6 mL x 3), dried over MgS04 and concentrated to give crude product, which was 

10 further purified by flash chromatography to give product as a white solid (131 mg, 97%). 
m (CHCl3)\)inax 3010. 1663. 1601. 1594. 1497, 1451, 1412, 1263, 1132cm-l; 
UV (EtOH) Xmax 298 (£ = 16442), 289 (e = 15852), 256 (e = 34088). 249 (e = 31992), 
215 (e = 51994) nm. 
MS (ES' m/z 605.3 (M+, 100); 

15 Anal. Calcd. for C3 1H29N4O7CI 
Requires: C. 61.54; H. 4.83; N, 9.26; 
Found: C. 61.55; H. 5.09; N, 9.14 %. 
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Example 3 

N-(3,4,5-Trimethoxyphenyl>3-(l-t-Butyl-pyrazoloE3,4-c]-l^-Dihydn>-6-Chloroquinolin^ 
2-on- l-yl)phenylaceta]nide 




5 To a solution of N-(3,4,5-trimethoxyphenyl) 3-(l-(te/t-butyl)-3-(2-chloro-5- 

f]uoro-phenyl)pyrazol-4-oyl)aniinophenyl acetamide (S95 mg, 1 mmol) in DMF (10 mL) 
powdered potassium carbonate (SOO mg) was added and stirred at 100*^ overnight. The 
reaction mixture was diluted with ethyl acetate (200 ml) and washed with water (3x100 
ml), brine, dried over sodium sulf^, evaporated and chromatographed (silica column, 

10 50% ethyl acetate in chloroform). Yield 500 mg, 86%. 

NMR (CDCI3): 6 1-70 (s, 9H, t-Bu), 3.78 (s. 2H. CH2). 3.80 (s. 6H, 2 OMe), 3.81 (s. 3H. 
OMe), 6.59 (d, IH, Ar), 6.91 (s. 2H, (OMe)3Ar), 7.09 (t, IH, Ar), 7.19 (d, 2H, Ar), 7.28 
(t, IH, Ar), 7.40 (d, IH. Ar), 7.52 (t, IH, Ar). 8.25 (s, IH, pyr). 
MS(ES): 575 (M). 576 (M+1). 593 (M+1 8). 

15 MS(ES): 634 (M+59). 
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pxample 4 

N-(3A5-Triinethoxyphenyl>3-(pyrazolo[3,4-c]-l,2-Dihydn)-6-ChloroquinoIin-2-OT^ 
yl)phenylacetainide 




5 A solution of N-(3,4,5-trimethoxyphenyl)-3-(l-t-Butyl-pymolo[3,4-c]-l^ 

dihydiD-6-chloroquinolin-2-on-l-yl)phenylacetamide (46 mg, 0..8 mmol) in TFA reagent 
(2.5% anisole, 2.5% triisopropyl silane, 2.5% water and 92.5% TFA, 2 mL) was refluxed 
overnight. The reaction mixture was evaporated and azeotroped with toluene, and the 
residue was chromatographed (silica column, ethyl acetate). Yield 40 mg, 100%. 
10 NMR (C3X:i3): 8 3.70 (s. 2H, CH2), 3.80 (s, 3H. OMe), 3.82 (s, 6H, 20Me), 6.79 (d. IH, 
Ar), 6.91 (s. 2H. (0Mc)3Ar), 7.20-7.30 (m, 2H. Ar), 7.39 (d. IH. Ar), 7.49 (d, IH, Ar), 
7.60 (t, IH, At), 7.89 (s, IH, Ar), 8.29 (s, IH, pyr). 

DMSOd-6 (80 "O: 6 3.60 (s. 3H. OMe), 3.72 (s, 6H, 20Me). 3.72, 2a CH2), 6.56 (d. 
IH, Ar, adjacent to chloro), 7.25 (d, IH, Ar). 7.28 (s, IH, Ar), 737 (t. IH. Ar), 7.42 (d, 
15 IH. Ar). 7.52 (d, IH, Ar), 7.59 (t. IH, Ar). 8.41 (s. IH. pyr), 10.16 (s. IH. NH), 14.10 (br 
s, laNH) 

13c NMR (DMSOd.6. 80 **C): S 42.8, 55.6. 60.0. 96.7, 115.8. 123.7. 127.7. 129.3. 129.7. 
130.0. 130.0. 133.5. 134.6. 135.2. 137.9. 138.0. 141.6. 152.7. 168.1. 168.5. 
MS(ES): 519 (M). 520 (M+1), 537 (M+18) 
20 MS(ES): 517 (M.2), 518 (M-1), 519 (M). 
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Exampie S 

N-Methyl-N-3,4,5-trimethoxyphenyl-3-(l-t-butyl-pyrazoloI3,4-c)-1.2-dihydro-6- 
chloroquinolin-2-on-l -yl)phenylacetamide 




5 To a suspension of NaH (30 mg, 0.6 nunol, 60% oil dispersion) in DMF (5 mL) a 

solution of N-(3,4,5-trimethoxyphenyl)-3-(l-t-butyl-pyrazolo[3,4-c]-l^-dihydjx>-6- 
chIoroquinolin-2-on-l-yl)phenylacetanude (180 mg, 0.31 mmol) in DMF (10 mL) was 
added and heated at 100**C for 30 min and cooled to room temperature. Then methyl 
iodide (84 mg, 0.6 mmol) was added and the reaction was stirred overnight. The reaction 
10 mixture was diluted with ethylacetate (100 mL), and quenched with water. The ethyl 
acetate solution was washed with water, brine, dried over sodium sulfate, filtered, 
evaporated and the residue was chromatographed (silica column, ethyl acetate). Yield SO 
mg, 27%. 

NMR (CDCh): 5 1.75 (s, 9H, t-But). 3.22 (s, 3H, N-Me), 3.70 (s. 6H. 20Me). 3.80 (s, 
15 5H, OMe and CH2). 6.30 (s, 2H, (OMe)3Ar), 6.55 (d, IH, Ar). 7.09 (s, IH, Ar), 7.10 (s, 
IH, At). 7.11 (s. IH, Ar), 7.18 (d, IH, Ar), 7.25 (d. IH, Ar), 7.22 (la Ar), 7.42 (t, IH, 
Ar). 8.40 (s, IH. Pyr). 

MS(ES): 589 (M), 590 (M+1), 607 (M+18). 
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Example 6 

N-Methyl-N-3,4,5-trimethoxyphenyl-3-(pymolo[3,4-c]-l,2-dihydro-6-chl(m)quinoUn^ 
on-l-yOphenylacetamide 




5 A solution of N-methyl-N-3,4,5-trimethoxyphenyl-3-(l-t-butyl-pyra2oIo[3,4-c]- 

l,2-dihydro-6-chIoroquinolin-2-on-l-yl)phenylacetamide in TFA reagent (2.5% anisole, 
2.5% triisopropyl silane, 2.5% water and 92.5% TFA, 3 mL) was refluxed for 4 hours. 
The reaction mixture was evaporated and the residue was azeotroped with toluene and 
triturated with hexane to yield a white solid. The solid was dissolved in chloroform and 
10 filtered through a cation exchange column (6cc, Varian Bond Elute, SCX) and eluted with 
methanol. Methanolic fractions containing the product were evaporated. Yield 35 mg, 
83%. 

NMR (CD3OD): 5 3.22 (s, 3H, N-Me). 3.64 (s. 2H). 3.70 (s. 6H, 20Me), 3,71 (s. 3H, 
OMe), 6.25 (s, 2H, (0Me)3Ar), 6.62 (d, IH, Ar), 7.08 (d, IH. Ar), 7.06 (s. IH. Ar), 7.14 
15 (d, la At), 7.21 (d, IH, Ar), 7.31-7.36 (m, IH. Ar). 7.49 (t, IH. Ar), 8.65 (s. IH, 
pyr),7.70-7.75 (m, IH. Ar). 11.60 (br s. pyr-NH). 
MSOESH: 533 (M). 551 (M+18). 
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Example 7 

N-Methyl-N-3,4,5-trimethoxyphcnyl-3-( l-methyl-pyrazolo[3,4-c]-l ,2-dihydro-6- 
chloroquinolin-2-on- 1 -yl)phenylacetainide 




5 To a suspension of sodium hydride (0.15 nimol, 6 mg, 60% dispersion) in DMF (S 

mL), a solution of N-methyl-N-3,4,5-triniethoxyphenyl-3-(pyrazolo[3,4-c]-i;2-dihydro-6- 
chloroquinolin-2-on-l-yl)phenylacetamide (20 mg, 0.037 nunol) was added and stirred at 
room temperature for 4 hours, methyl iodide (ImL, 3 mmol) was added, and the reaction 
was stirred for 3 hours. The reaction mixture was diluted with ethyl acetate and (100 mL) 

10 washed with water (2x SO mLX dilute HCl (2x SO mL), brine (2xS0 mL), dried over 

sodium sulfate, filtered, evaporated and chromatographed (purified by silica TLC, 20x20 
cm, 2S0 m thickness, 30% ethyl acetate in chloroform). Yield 3.5 mg, 17%. 
NMR (CDCI3): 6 3.25 (s, 3H, N-Me), 3.59 (s, 2H, CH2). 3.73 (s, 6H. 20Me), 3.83 (s. 
3H, OMe), 4.22 (s, 3H, pyr-N-Me), 6.33 (s. 2H. (OMe)3Ar), 6.59 (d, IH. Ar), 7.10-7.17 

15 (m, 2H, Ar), 7.21-7.31 (m, 3H, Ar), 7,46 (t, IH, Ar), 8.23 (s, IH, pyr). 
MS(ES)+: 547 (M). 548 (M+1). 549 (M+2). 
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Example 8 

N-3,4,S-Triroethoxyphenyl-3-(l-methyl-pyrazo]o[3,4<]-l,2-dihydn>-6-chlor(X)uinolin-2- 
on- 1 -yOphenylacetamide 




5 To a solution of N-3,4,5-trimethoxyphenyl-3-(pyrazolo[3,4-c]-l ^-<lihydro-6- 

chloroquinolin-2-on-l-yl)-phenylacetainjde (100 mg, 0.19 mmol) in DMF (10 mL), 
cesium cait>onate (100 mg, 0.3 mmol), was added and stirred for 3 h. At the end of three 
hours, methyl iodide (42 mg, 0.3 nunol) was added and reaction was stirred overnight. 
The reaction mixture was diluted with ethyl acetate and washed with water, brine, dried 

10 over sodium sulfate, filtered and evaporated. The residue was chromatographed (HPLC 
using Technikrom, 10 micron, silica column S0.8x 250 mm, . 5% methanol in 95% 
chloroform to 100% methanol, flow rate 75 mL/min). Yield 9 mg (9%) following 
unoptimized prep HPLC. 

NMR (CD3OD): 6 3.64 (s, 2H). 3.70 (s, 6H. 20Me), 3.71 (s, 3H, OMe), 4.21 (s, 3H, N- 
15 me). 6.25 (s, 2H, (OMe)3Ar), 6.62 (d. IH, Ar). 6.95 (s, IH, Ar), 7.08 (d, IH, Ar). 7.14 (d, 
IH. Ar). 7.18 (d, IH, Ar), 7.20-7.30 (m, IR Ar). 7.38 (t. IH, Ar). 7.50-7.65 (m. IH, Ar), 
8.50 (s, IH, pyr). 
MS(ES): 533 (M+1). 
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Example 9 

N-3,4,5-trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c3-l,2-dihydro-6-chloroquinolin-2- 
on- 1 -yl]phenylacetamide 




5 To N-(3,4,5-trimethoxyphenyl) 3-(3-methyl-5-(2-chloro-5-fluorD-phenyl)isoxazol- 

4-oyl)aminophenyl acetamide (20 mg, .036 mmol) in DMF (1 ml) was added finely 
powdered K2CO3 (200 mg, 1.4 mmol). The suspension was rapidly stirred at room 
temperature. Workup involved dilution with EtOAc and 1 N HCl, transfer to a separatory 
funnel, and extraction of the aqueous 3X (EtOAc). The combined organics were washed 
10 with saturated bicarbonate, brine, then dried. Filtration and concentration afforded the 

crude tricycle (16 mg). Purification (Bond-Elut silica cartridge, 0.5 g, 2:1 EtOAc/hexane) 
provided a pure sample (7.5 mg) of final product. 

NMR (CDCI3) 5 7.2, 7.3. 7.47, 7.6 (4 m, 6H), 6.8 (s, 2H). 6.65 (dd. IH), 3.76. 3.78 (2s + 
m, llH),2.6(s.3H). 
15 MS (+ES) m/2 533.8 (M+H)*. 550.8 (M+NH3)*. 
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Example 10 

N-3,4,5-Trimethoxyphenyl-3-(3-methyl-isoxazolo[4,5-c]-l,2-dihydroquinolin-2-on-l- 
yljphenylacetamide 




S A solution from preparation 17 (0.27 g, 0.50 mmol), DMF (S.O ml), and NaOH in 

MeOH (2.5 ml, 2N) was heated to 60" C for 2 h then cooled to room temperature. EtOAc 
and H2O were added and the layers separated. The organic fraction was washed (H2O 
and brine), dried (MgSOO, filtered, and concentrated. Column chromatography (silica 
gel, acetone/ CH2CI2) gave the title compound (0.19 g, 73 %). 
10 'H NMR (400 MHz. CDCI3) 5 8.22 (dd, IH, J = 1.4, 7.8 Hz), 7.61 (t, IH. J = 7.8 Hz), 
7.35 (m, 2H), 7.27 (m. 2H). 6.82 (s. 2H), 6.64 (d, IH. J = 8.5 Hz), 3.82 (s. 3H), 3.79 (s, 
3H), 3.78 (s. 3H), 3.76 (s, 2H), 2.86 (s, 3H) ppm. 

Anal. calc. for C28H25N3O6; C 67.33%, H 5.04%. N 8.41%; found C 67.25 %, H 5.27%. N 
8.30%. 

15 MS(FAB) (m/z) 500.3 [M+1]. 

Example 11 

N-3,4.5-Trimethoxyphenyl-3-[3-phenyl-isoxazolo[4,5'C]-l,2-dihydro-6-chloioquinolin-2- 
on-l-yl]phenyIacetamide 




A mixture of the product from preparation 22 (0.160 g, 0.27 mmol), DMF (5 ml), 
and NaOH (2.5 ml, 2N in methanol) were reacted overnight. Dilution with ethyl acetate. 
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washing (H2O then brine), drying (MgS04), filtration and concentration gave the crude 
product Purification by column chromatography (silica gel. hexanes/ ethyl acetate 
gradient) afforded the title compound (0.102 g, 66 %). 

'H NMR (400 MHz, CDCI3) 5 8.46 (dd. IH, J = 1.0, 8.3 Hz). 7.60 (t, IH. J = 7.8 Hz). 
7.51-7.42 (m. 5H). 7.34-7.21 (m. 5H). 6.74 (s. 2H). 6.55 (dd, IH, J = 1.0, 8.3 Hz), 3.74 (s, 
6H). 3.72 (s. 5H) ppm. 
MS(FAB) (m/z) 595.4 [M+1]. 
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Examples 12 and 13 

N-3,4,5-triinethoxyphenyl-3-[3-methyl-isoxa2olo[4,5-c]- 1 ^-dihydro-6-fluoroquinolin-2- 
on-l-yljphenylacetamide 
& 

5 N-3,4^-trimethoxyphenyl-3-[3-inethyl-isoxazolo[4,5-c]-l,2-dihydro-6-melhoxyquinoIin- 
2-on-l-yl]phenylacetamide 




10 In a manner similar to that in example 10, the product fix>m preparation 27 (0.109 

g, 0.20 mmol). 2N NaOH in MeOH(2 ml), and DMF (4 ml) provided 8cl (35 rag, 34%) 
and 8c2 (10 mg, 9%) after radial chromatography (silica gel, CH2CI2 /acetone gradient). 
N-3,4,5-trimethoxyphenyI-3-[3-methyl-isoxa2olo[4,5-c]-l,2-dihydro-6-fluoioquinolin-2- 
on-l-yl]phenylacetamide: 

15 'H NMR (400 MHz. CDCla) 6 7.60 (t, 1ft J = 7.8 Hz), 7.48 (d, 1ft J = 7.8 Hz), 7.29- 
. 7.20 (m, 4H), 7.00 (t, 1ft J = 8.8 Hz), 6.78 (s, 2H). 6.41 (d, 1ft J = 8.8 Hz), 3.79 (s, 
3.75 (s, 5H), 2.84 (s. 3H) ppm. 
MS(FAB) Calc. 518.1727, found 518.1727. 
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N-3A5-trimethoxyphenyI-3-[3-methyl-isoxa2oIo[4,5-c]-l,2-dihydro-6-methoxyquinolin- 
2-on-l-yi]pheiiylacetaiiiide: 

'H NMR (400 MHz. CDCI3) 5 7.60 (t. IH, J = 7.8 Hz), 7.47 (m, IH), 7.27-7.15 (m. 5H), 
6.78 (s. 2H), 6.21 (d, IH. J = 8.3 Hz), 4.06 (s. 3H), 3.80 (s. 6H). 3.77 (s, 2H). 3.75 (s. 
5 3H), 2.83 (s, 3H) ppm. 

MS(FAB) Calc. 530.1927, found 530.1922. 



N-3,4,5-Trimethoxyphenyl-3-[3-hexyl-isoxazolo[4,5-c]-l,2-dihydro-6-chloroquinoUn-2- 



Treatment of the product from preparation 30 (0.17S g, 0.28 mmol) in DMF (6 
ml) was treated with 2N NaOH in MeOH (3 ml) for 18 h. Dilution with EtOAc followed 
by washing (H2O then brine), drying (MgS04), filtration, and concentration gave the 
IS crude product that was purified by column chromatography (silica gel, CH2Cl2/acetone 
gradient) to give the title compound (0.102 g, 60%). 

•H NMR (400 MHz, CDQa) 8 (7.60 (t, IH, J = 7.8 Hz)» 7.48 (d, IH. J = 7.8 Hz), 7.30 
(d. IH, J = 6.8 Hz). 7.22-7.16 (m. 4H), 6.77 (s, 2H). 6.55 (d, IH, J = 7.8 Hz). 3.79 (s, 6H), 
3.76 (s, 2H), 3.75 (s. 3H). 3.24 (dt. 2H, J = 2.5, 7.3 Hz), 1.80 (quintet. 2H. J = 7.3 Hz), 
20 1 .30-1.20 (m, 4H), 0.82 (t, 3H. J = 6.8 Hz) ppm. 
MS(FAB) calc. 604.2214, found 604.2218. 



Example 14 



10 



on-1 -ynphenylacetamide 
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Examples 15 and }^ 

N-3,4,5-trimethoxyphenyI-3-[3-methy]-isoxazo]o[4,5K;]-l,2-cUhydro-4-fluoioqiunolin-2- 
on- 1 -yljphenylacetainide 
& 

5 N-3,4,5-tiiinethoxypheny]-3-[3-methyl-isoxazoIo[43-c]-1.2-dihydro-4-m^ 
2-on- l-yl]phenylacetamide 




8cl,R = F 
8e2,R = OMe 

In a fashion similar to that for example 10, compound from preparation 35 (70 
10 mg, 0. 1 3 mmol), dimethylformamide (7 ml), and 2 N NaOH in methanol (3.5 ml) were 
reacted to give 8el (30 mg, 45%) and 8e2 (6 mg, 9%) after column chromatography 
(silica gel, CUzCy acetone gradient). 

N-3,4,5-trimethoxyphenyl-3-[3-methyl-isoxa2olo[4,5-c]-l,2-dihydro-4-fluoroquinolin-2- 
on-l-yl]phenyIacetaniide: 
15 'H NMR (400 MHz, CDCh) 6 8.17 (dd, IH, J = 5.9, 8.3 Hz), 7.62 (t, IH, J = 7.8 Hz), 
7.50 (d. IH, J = 7.3 Hz), 7.25-7.20 (m. 2H), 7.08 (s. IH), 6.94 (dt, IH. J = 2.5, 7.8 Hz). 

6.78 (s, 2H), 6.31 (dd, IH, J = 2.4, 10.7 Hz). 3.80 (s, 6H), 3.77 (s, 2H), 3.75 (s, 3H), 2.84 
(s, 3H) ppm. 

MS(ES) (m/z) 517.9 [M+1]. 
20 N-3,4,5-trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]-l,2-dihydro-4-methoxyquinolin- 
2-on-l-yl]phenylacetamide: 

'H NMR (400 MHz, CDCb) 8 8.10 (d, IH. J = 8.8 Hz), 7.60 (t. IH, J = 7.8 Hz). 7.46 (d, 
IH, J = 7.8 Hz). 7.25-7.20 (m. 2H), 7.10 (s, IH), 6.78 (m. 3H). 6.08 (d, IH, J = 2.0 Hz), 

3.79 (s, 6H), 3.76 (m. 2H), 3.75 (s, 3H), 3.65 (s, 3H), 2.80 (s, 3H) ppm. 
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MS(ES) (m/z) 529.9 [M+l]. 

Example 17 

N-3.4,5-TTimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]-l,2-dihydro-4-bromoquinolin-2- 
5 on-l-yI]phenylacetaniide 




In a fashion similar to that described for example 10, the product from preparation 
40 (50 mg, 0.084 mmol), 2N NaOH in methanol (2.5 nJ), and dimethylformamide (5.0 
ml) were reacted to give (32 mg. 67%) after column chromatography (silica gel, 
10 hexanes/ethyl acetate gradient). 

*H NMR (400 MHz, CDCI3) 6 8.04 (d, IH, J = 8.8Hz). 7.61 (t, IH. J = 7.8 Hz). 7.50 (d, 
IH. J = 7.3 Hz), 7.35 (dd, IH, J = 2.0. 8.3 Hz), 7.24 (m, 2H), 7.12 (s, IH), 6.79 (s, 2H), 
6.76 (d. IH, J = 2.0 Hz), 3.79 (s, 6H), 3.78 (s, 2H), 3.75 (s. 3H). 2.82 (s, 3H) ppm. 
MSCES) (m/z) 578.0 [M+l], 580.0 [M+3]. 

15 

Example 18 

N-3,4,5-Trimethoxyphenyl-3-I3-methyl(tetrahydropyran-2-yl)-isoxazolo[4,5-c]-l,2- 
dihydro-6-chloroquinolin-2-on-l-yl]phenylacetamide 




20 To a solution from preparation 42 (1.05 g. 1 .60 mmol) in DMF (30 ml) was added 

powdered K2CO3 (2 g) at room temperature. After stirring 18 h, ethyl acetate was added 
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and the mixture was washed (H2O then brine), dried (MgS04), filtered, and concentrated. 
Chromatography (silica gel, hexanes/ dichloromethane/ ethyl acetate gradient) gave the 
title compound (0.84 g, 83%). 

'H NMR (400 MHz, CDCI3) 5 7.60 (t, IH, J = 7.8Hz), 7.48 (d. IH, J = 7.8 Hz), 7.32 (dd, 
5 IH, J = 1.0, 7.8 Hz), 7.30-7.20 (m. 4H), 6.78 (s, 2H), 6.56 (IH, dd, J = 1.0, 8.8 Hz), 5.21 
(dd, IH. J = 2.9, 14.2 Hz), 5.10 (dd, IH. J = 2.9, 14.2 Hz), 4.85 (t. IR J = 3.4 Hz), 3.86 
(ddd. IH, J = 2.9, 9.3, 12.2 Hz), 3.79 (s. 6H), 3.75 (s, 5H), 3.50 (ddd, IH, J = 3.9, 5.4, 
10.7 Hz), 1 .80-1 .40 (m, 6H) ppm. 
MS(ES) (m/z) 632.2 [M-1]. 



Example 19 

N-3,4,5-TrimethoxyphenyI-3-[3-hydroxymethyl-isoxazolo[4,5-c]-l,2-dihydTo-6> 
ch1oroquinolin-2-on-l-yl]phenylacetamide 



dichloromethane (25 ml) was added p-toluenesulfonic acid hydrate (0.070 g ). After 
stirring 2 h, ethyl acetate was added and the mixture washed with H2O, saturated sodium 
bicarixmate, brine, dried (MgS04), filtered, and concentrated. Column chromatography 
(silica gel, dichloromethane/acetone) gave the title compound (0.702 g, 98%). 
20 'H NMR (400 MHz, CDCI3) 8 7.63 (t, IH. J = 7.8 Hz), 7.53 (d, IH, J = 7.8 Hz). 7.37 (dd, 
IH, J = 1.0, 7.8 Hz). 7.28 (d. IH. 8.3 Hz). 7.27-7.17 (m, 3H). 6.75 (s, 2H). 6.61 (d, IH. J 
= 7.8 Hz). 5.43 (t, IH, J = 6.8 Hz), 5.07 (d, 2H, J = 6.8 Hz). 3.78 (s, 6H). 3.77 (s, 2H). 
3.75 (S.3H) ppm. 
MS(ED (m/z) 5482 [M-1]. 



10 




15 



To a solution from example 18 (0.830 g, 1.3 mmol) in methanol (50 ml) and 



25 
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Example 20 

N-3,4,5-Trimethoxyphenyl-3-[3-azidomethyl-isoxazolo[4.S-c]-l,2-dihydra-6- 
chloFoqiiinoljn-2-on-l -yljphenylacetamide 




5 To a solution of example 19 (106 mg, 0.193 mmol) and triethyl amine (0.161 ml, 

1.16 mmol) in dichloromethane (N2, 0** C) was added methane sulfonyl chloride (0.075 
ml, 0.77 nunol). The reaction was wanned to room temperature after 10 minutes and 
diluted with dichloromethane and water. The separated organic fraction was washed 
(brine), dried (MgS04). filtered, and concentrated to give the cmde mesylate which was 

10 stripped down with toluene (twice). The mesylate and sodium azide (75 mg, 1,2 nmiol) 
were dissolved in DMF (3m]) at room temperature. After 5 minutes ethyl acetate was 
added and the mixture washed with saturated NaHCOs. H2O, brine, filtered, and 
concentrated. Column chromatogr^hy (silica gel, 10 % acetone in dichloromethane) 
gave the title compound (83 mg, 72%). 

15 'H NMR (400 MHz, CDQa) 5 7.60 (t, IH. J = 7.8 Hz), 7.50 (d, IH, 7.8 Hz), 7.34 (m, 

2H), 7.26 (d, IH, J = 8.3 Hz), 7.21 (m, 2H). 6.78 (s, 2H). 6.59 (d, IH, J = 8.2 Hz), 4.89 (s. 
2H), 3.78 (s, 6H). 3.75 (s. 5H) ppnL 
MS(ES) (m/z) 575.2 [M+1]. 
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Examnle 21 

N-3,4,5-Tri^lethoxyphenyl-3-[3-^butoxyca^bonylaminomethyl-isoxazolo[4,5-cl-l,2- 
dihydro-6-chloroquinolin-2-on- 1 -yUphenylacetamide 




5 A mixture of example 20 (75 mg, 0.130 mmol), (BOChO (34 mg, 0.16 mmol), 

Undlar's catalyst (25 mg), and ethyl acetate (2 ml) was stirred under one atmosphere of 
hydrogen gas (balloon) for 6 h, filtered through celite, and concentrated. Column 
chromatography (siUca gel, dichloromethane/acetone gradient) gave the title compound 
(61mg,73%). 

10 'H NMR (400 MHz, CDCI3) 6 7.60 (t. IH. J = 7.3 Hz). 7.50 (d, IH, J = 7.8 Hz), 7.31 (d, 
IH, J = 7.8 Hz), 7.29 (m, IH), 7.24-7.16 (m, 4H), 6.77 (s, 2H), 6.56 (d, J = 8.3 Hz), 5.90 
(br s, IH), 4.83 (m, 2H), 3.77 (s, 6H), 3.75 (s, 2H). 3.74 (s, 3H), 1.38 (s, 9H) ppm. 
MS(ES)(m/z) 647.5 [M-1]. 



15 Example 22 

N-3,4,5-Tiimethoxypheny]-3-[3-amidyhnethyl-isoxazolo[4,5-c]-l,2-dihydio-6- 
chIoroquinolin-2-on-l-yl}phenylacetamide 




To a solution of example 21 (5.0 mg, 0.0077 mmol) in dichloromethane (0.5 ml) 
20 at room temperature was added trifluoroacetic acid (0.5 ml). After 5 minutes the yolatiles 
were removed and the residue was applied to a SCX cation exchange cartridge. Elution 
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with dichloromethane/methanol followed by 2M ammonia in methanol afforded the title 
compound (2.4 mg, 57%). 

'H NMR (400 MHz, CDCI3) 6 7.60 (t, IH, J = 7.8 Hz). 7.51 (d, IH, J = 7.3 Hz), 7.36 (s, 
IH), 7.32 (d, IH. J = 7.8 Hz). 7.23-7.18 (m, 3H), 6.78 (s, 2H), 6.57 (d. IH, J = 8.3 Hz). 
5 4.34 (s. 2H). 3.79 (s, 6H), 3.77 (s. 2H). 3.75 (s. 3H) ppm. MS(ES) (m/z) 549.2 [M+1]. 

Example 23 

N-3,4,5-Trimethoxyphenyl-3-[3-mesylmethyl-isoxazolo[4,5-c]- 1 .2-dihydro-6- 
chloroquinolin-2-on- 1 -yl]phenylacetamide 



A solution of the product from preparation 55 (47 mg, 0.075 mmol), potassium 
phthalimide (50 mg, 0.27 mmol), and DMF (2 ml) were allowed to react (17 h) at room 
temperature. The mixture was diluted with EtOAc then washed (H2O, brine) and dried 
(MgS04). Column chromatography (silica gel, CH2CI2 /acetone gradient) gave the title 
15 compound (27 mg, 53%). 

'H NMR (400 MHz, CDCI3) 6 7.82 (m. 2H), 7.70 (m, 2H), 7.56 (t. IH, J = 7.8 Hz), 7.48 
(d. IH. J = 7.8 Hz), 7.36 (s, IH), 7.26 (d, IH, J = 6.8 Hz), 7.24-7.18 (m, 3H). 6.76 (s, 2H), 
6.55 (d, IH. J = 8.3 Hz). 5.41 (s, 2H). 3.76 (s. 6H). 3.72 (s, 5H) ppm. 
MS(ES) (m/z) 679.2 [M+1]. 




10 



O 



20 
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Example 24 

N-3,4,5-TrimethoxyphenyI-3-[3-methyIthiomethyl-isoxazolo[4^-cl-l,2-dihydio-6- 
chloroquinolin-2-on- 1 -yl]phenylacetamide 




5 A solution of the product from preparation 55 (50 mg, 0.080 mmol), sodium 

thiomethoxide (20 mg, 0.29 mmol), and DMF (2 ml) were allowed to react (17 h) at room 
temperature. The mixture was diluted with EtOAc then washed (H2O, brine) and dried 
(MgS04). Colunrn chromatography (silica gel, CH2C12 /acetone gradient) gave the title 
compound (41 mg, 82%). 
10 'H NMR (400 MHz, CDCI3) 5 7.70-7.50 (m. 3H), 7.36 (t, IH. J = 7.8 Hz), 7.28-7.21 (m, 
3H). 6.83 (s. 2H), 4.23 (s. 2H). 3.81 (s, 6H), 3.79 (s, 5H). 2.25 (s, 3H) ppm. 
MS(ES) (m/z) 578[M-1], 532 [M-SMe]. 

Example 25 

15 N-3,4,5-Trimethoxyphenyl-3-[3-thiazol-3-ylmethyl-isoxazolo[4,5-c]-l ,2-dihydro-6- 
chIoroquinolin-2-on- 1 -yl]phenylacetamide 




20 



A solution of preparation 55 (26 mg, 0.041 mmol). thiazolidine (0.025 ml, 0.28 
mmol), and DMF (2 ml) were allowed to react (17 h) at room temperature. The mixture 
was diluted with EtOAc then washed (HjO, brine) and dried (MgS04). Column 
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chromatography (silica gel, CH2CI2 /acetone gradient) gave the title compound etamide 
(8.6 mg. 34%). 

*H NMR (400 MHz, CDCI3) 6 7.58 (t, IH, J = 7.8 Hz), 7.50 (d. IH, J = 7.8 Hz). 7.32 (dd, 
IH. J = 1.0. 7.8 Hz). 7.27-7.21 (m, 4H), 6.76 (s. 2H). 6.56 (dd, IH, J = 1.0, 8.8 Hz). 4.19 
5 (s, 2H), 4.16 (s, 2H), 3.78 (s. 6H), 3.75 (s. 5H), 3.15 (t. 2H. J = 6.8 Hz), 2.91 (t. 2H. J = 
6.8 Hz) ppm. 

MS(ES) (m/z) 621.1 [M+1]. 

Example 26 

10 N-3,4,5-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]-l^-dihydit)-6-iodoquinolin-2- 
on- 1 -yl]phenylacetamide 




To a solution of preparation 48 (2(X)mg, 0.32mmol) in DMF (5ml) was added 
powdered K2CO3 (88mg, 0.64mmol, 2eq.) and stirred for 48h. Partitioned between ethyl 
15 acetate and 0. IN HO. Washed oiganic layer with H2O and brine, dried (M gS04). filtered 
and concentrated. The crude material was purified by flash chromatography using 1-15% 
acetone in dichloromethane to give the title compound (170g. 88%). 
MS(ES) (m/z) 626.1 [M+1]. 

IR(KBr) 1679.56. 1632.05, 1606.52. 1587.85, 1508.40, 1411.66. 1132.34 crn-l. 

20 
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Example 27 

N-3A5-Trimethoxyphcnyl-3-[3-inethyl-isoxa2olo[4,5-c]-l,2-dihydn>-6-(tWen-2-^^^ 
quino]in'2-on-l-yl]phenylacetaniide 




5 To a mixture of example 26 (lOOmg, 0.16mmol) and tetrakis- 

(triphenylphosphine)palladium (37mg, 0.03mmol, 20% mol) in THF (5ml) under Nj, was 
added thiophene-2-boronic acid (51mg, 0.4mmol, 2.5 eq.) dissolved in minimal ethanol 
and 2M Na2C03 (0.16ml, 2eq.), and refluxed for 17 h. The mixture was cooled to room 
temperature, filtered, concentrated, and partitioned between ethyl acetate and H2O. The 

10 organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 
crude material was filtered through a silica gel plug using 1-10% acetone in 
dichloTomethane to elute product then further purified by HPLC (hexanes/ethyl acetate 
gradient) to give the title compound (29mg. 31%). 
MS(ES) (m/z) 582.2 [m+1). 

15 IR (KBr) 1673.21, 1632.48, 1607.11, 1590.64, 1508.38, 1412.20, 1132.29 cm-1. 
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Example 28 



N-3,4,5-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5K;]-l^-dihydn>-6-(naphth-l-yl)- 



palladium (37mg, 0.03mmol, 20% mol), in THF (5ml) under N2 was added I- 
napthylboronic acid (69mg, 0.4mmol, 2.5 eq.) dissolved in minimal ethanol and 2M 
Na2C03 (0.16ml, 2eq.), and refluxed for 17 h. The mixture was cooled to room 
temperature, filtered, concentrated, and partitioned between ethyl acetate and H2O. The 

10 organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 
crude material was filtered through a silica gel plug using 1-10% acetone in 
dichloromethane to elute then purified by HPLC (hexanes/ethyl acetate gradient) to give 
the title compound (ISmg, 15%). 
MS(ES) (m/z) 626.2 [M+1]. 

15 JR (KBr) 1671.79. 1633.18, 1606.98. 1590.77. 1508.30. 1412.31. 1 132.32 cm-1. 



quinolin-2-on-l -yljphenylacetamide 




5 



To a mixture of example 26 (lOOmg, 0.16mmol) and tetrakis(triphenylphosphine)- 
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Examole 29 

N-3,4,5-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4.5-c]-l,2-dihydrD^(4- 
methoxyphenyl)-quinoIin-2-on-l-yl]phenylacetainide 

^OMe 

To a mixture of example 26 (lOOmg, 0.16mmol), tetrakis- 
(triphenylphosphine)palladium (28mg, 0.024mmol. 15% mol), in THF (5ml) under N2 
was added 4-methoxyphcnylboronic acid (49mg, 0.32mmol, 2 eq.) dissolved in minimal 
ethanol, 2M NajCOa (0.16ml. 2eq.), and reaction was refluxed for 17 h. It was then 
cooled to room temperature, filtered, concentrated, and partitioned between ethyl acetate 
and H2O. The organic phase was washed with brine, dried (MgS04), filtered and 
concentrated. The crude material was run through a silica gel plug using 1-10% acetone 
in dichloromethane to elute then purified by HPLC (hexanes/ethyl acetate gradient) (2x) 
to give the title compound (24mg, 25%). 
MS(ES) (m/z) 606.3 [M+1]. 

m (KBr) 1672.10. 1632.51. 1608.78, 1592.28. 1508.30. 1245.67, 1245.67, 1132.33 cm-1. 
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Exarople 30 

N-3,4,5-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]-l,2-clihydro-6-(4-chlorophenyl^ 
quinoJin-2-on- 1 -yl}phenylacetainide 




5 To a mixture of example 26 ( lOOmg, 0. 1 6mmol), tetrakis-(triphenylphosphine)- 

palladium (28mg, 0.024mmol, 15% mol), in THF (5ml) under N2 was added 4- 
chlorophenylboronic acid (SOmg, 0.32mmol, 2 eq.) dissolved in minimal ethanol, 2M 
Na2C03 (0.16ml. 2eq0, and the reaction was refluxed for 17 h. It was then cooled to 
room temperature, filtered, concentrated, and partitioned between ethyl acetate and H2O. 

10 The organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 
crude material was nm through a silica gel plug using 1-10% acetone in dichloromethane 
to elute then purified by HPLC (hexanes/ethyl acetate gradient) (2x) to give the title 
compound (28mg, 29%). 
MS(ES) (m/z) 610.3 [M+1]. 

15 IR (KBr) 1675.84, 1632.45, 1606.41. 1591.95. 1508.06, 1477.21, 1411.64. n32.01cm-l. 
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E^cample 31 

N-3,4,5-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]-l,2-dihydn)-6-(cthylenyl)- 
quinolin-2-on-l -yl]phenylacetamide 




5 To a mixture of example 26 (lOOmg, 0.16inmol) and PdCl2(PPh3)4 (17mg, 

0.024mmol, 15%mmol) in THF (3ml) was added tributylvinyl tin (0.05ml, O.lSmmol, 
l.leq.)> and the reaction was lefluxed for 24 h. After cooling to room temperature, it was 
partitioned between ethyl acetate and H2O and the organic layer was washed with brine, 
dried (MgS04), and concentrated. The crude material was run through a silica gel plug 

10 using ethyl acetate, then purified by HPLC(hexanes/ethyl acetate gradient) to give the 
title compound (lOmg, 12%). 
MS(ES) (m/z) 526.3 [M+1]. 

m (KBr) 3286.85.2933.78, 1668.15, 1606.59, 1543.09, 1507.12, 1410.36, 1329.45. 
1231.00. 1128.87. 1008.70 cm-1. 



15 
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Example 32 

N-3.4,5-Tri methoxyphenyl-3-r3-methyI-isoxa2oIo[4.5-c]- 1 ^-dihydFO-6-benzyl-quinolin- 
2-on-l-yl]pheny]acetainide 




5 To a mixture of 0.5M benzyl-9-BBN (Iml) in DMF (2inl) under Na was added 

PdCl2 (26mg, 0.032mmol, 20%mmol), the product from example 26 (lOOmg, 0.16nimol), 
and powdered K2CO3 (44mg, 0.32mmol, 2eq.). It was then heated at SO'*C for 24 h. then 
cooled to room temperature. Ice H2O was added and extracted with ethyl acetate (2x). 
The combined organic layers were washed with H2O brine, dried (MgS04), filtered and 

10 concentrated. The crude material was run through a silica gel plug using 1-10% acetone 
in dichloromethane then purified by HPLC (hexanes/ethyl acetate gradient) to give the 
title compound (4mg. 4%). 

NMR (400MH2, CDCI3) 5 7.63 (t, IH), 7.50 (d, IH). 7.30-7.21 (m, 8H). 6.97 (d, IH). 
6.82 (s. 2H), 6.53 (d. IH). 4.72 (s. 2H). 3.82 (s, 6H), 3.79 (s. 3H), 2.86 (t. 3H) ppm. 

15 MS(ES) (m/z) 590.4 [M-f 1]. 
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Example 33 

N-3,4,5-Triraethoxyphenyl-3-[3-inethyl-isoxa2olo[4,5-c]-l,2-dihydro-6- 
inethoxycaibony]-quinolin-2-on-l -yl]phenylacetaniide 

A mixture of example 26 (200mg, 032mmol), Pd(0Ac)2 (22.5mg), methanol 
(7ml), acetonitrile (30ml), and triethylamine (0.16ml) was heated to eO'C for 24 h with 
60 psi Caibon monoxide. After celite filtration and concentration, the crude material was 
run through a silica gel plug using 1-10% acetone in dichloromethane, thai purified by 
HPLC (hexanes/ethyl acetate gradient) to give the title compound (44mg, 25%). 
MS(ES) (m/z) 558.1 [M+1]. 

IR (KBr) 1735.99. 1685.23. 1632.98. 1605.89. 1507.07. 1486.61. 1450.39. 1410.73. 
1313.11. 1290.07, 1231.18. 1127.96 cm-1. 




Example 34 

N-3,4,5-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]-l,2-dihydro-6-carboxy- 
quinolin-2-on-l-yl]phenylacetamide 



/ 



/ \v 




— o 




A solution of example 33 (20mg, 0.04mmol) in methanol (0.5ml) was treated with 
IN NaOH (0.07ml, 2eq.) and heated at 50**C for 24h. The reaction was cooled to room 
20 temperature and ice H2O was added. Organic impurities were removed with hexanes. 
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then the solution was acidified to pH 2 and extracted with ethyl acetate (2x). The organic 
layer was washed with H2O. then brine, (hied (MgSOa). filtered, and concentrated to give 
the title compound (I8mg, 92%). 
MS(ES) (m/z) 544.3 [M+1]. 
5 IR (KBr) 3271.51, 2935.24. 1717.49. 1672.13. 1632.11. 1595.29, 1536.64, 1506.49, 
1451.73. 1412.95. 1332.17. 1225.33, 1129.35, 1007.60, 813.62 cm-1. 



Example 35 

N-3,4,5-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]-l,2-dihydro-5-iodoquinolin-2- 
10 on-l-yl]phenylacetaniide 




To a solution of preparation 54 (200mg, 0.32mmol) in DMF (5nil) was added 
powdered K2CO3 (88ing, 0.64inmol, 2cq.) and stirred for 17h. The reaction was 
partitioned between ethyl acetate and O.IN HCl, and washed organic layer with HzO and 
1 5 brine, dried (MgS04), filtered and concentrated. The crude material was purified by flash 
chromatography (silica) using 1-20% acetone in dichloromethane to give the title 
compound (168g, 87%). 
MS(ES) (m/z) 626.1 [M+1]. 

IR (KBr) 1678.85, 1630.32, 1603.94, 1508.59. 1484.62, 1132.20 crn-l. 
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Example 36 

N-3,4,5-Triinethoxyphenyl-3-[3-inethyl-isoxazolo[4,5-c]-l,2-dihydro-5-(4- 
trifluoromethylpheny])-quinolin-2-on-l-yllphenylacetamide 




5 To a mixture of example 3S (lOOmg, 0.16nunol), tetralds(triphenyIphosphine)- 

palladium (28mg, 0.024inmol, 15% mol). in THF (Sml) under N2 was added 4- 
Trifluon>methylphenylb(Honic acid (SOmg, 0.32mmol, 2 eq.) dissolved in minimal 
ethanol. 2M Na2C03 (0.16ml, 2eq.), and refluxed for 24 h. Rxn was cooled to room 
temperature, filtered, concentrated, and paititioned between ethyl acetate and H2O. The 
10 organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 

crude material was run through a silica gel plug using 1-15% acetone in dichloromethane 
to elute then purified by HPLC (hexanes/ethyl acetate gradient) to the title con^wund 
(46mg,45%). 

MS(ES) (m/z) 644.3 [M+1]. 
15 IR (KBr) 1679.00, 1617.95, 1508.45. 1325.99, 1 132.03 cm-1. 
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Example 37 

N-3,4^-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]-l,2-dihydro-5-naphthyl- 
quinolin-2-on-l-yI]phenylacetamjde 




5 To a mixture of example 35 (lOOmg, 0. 16mmoI), tetrakis(triphenylphosphine)- 

palladium (28mg, 0.024mmol, 15% mol), in THF (5ml) under N2 was added 1- 
napthylboronic acid (50mg, 0.32mmol, 2 eq.) dissolved in minimal ethanol, 2M NaiCOa 
(0.16ml, 2eq.). and refluxed for 24 h. The reaction was cooled to room temperature, 
filtered, concentrated, and partitioned between ethyl acetate and H2O. Washed organic 
10 layer with brine, dried (MgSOa), filtered and concentrated. TTie crude material was run 
through a silica gel plug using 1-15% acetone in dichloromethane, then purified by HPIjC 
(hexanes/ethyl acetate gradient) to give the title compound (70mg, 70%). 
MS(ES) (m/z) 610.3 [M+1]. 

IR (KBr) 1672.33, 1634.42, 1619.23. 1607.85, 1508.41, 1498.70, 1452.75. 1412.20. 
15 1237.11, 1132.15 cm-1. 
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Example 38 

N-3,4.5-TrimethoxyphenyI-3-[3-methyl-isoxazolo(4,5<l-l^-dihydro-5-(thicn-2-yl)- 
quinolin-2-on-l-yl]phenylacetamide 




5 To a mixture of example 35 (lOOmg, 0.16inmol), tetrakis(triphenylphosphine)- 

palladium (28mg, 0.024inmol, 15% mol), in THF (5ml) under N2 was added thiophene-2- 
boionic acid (41mg, 0.32nunoU 2 eq.) dissolved in minimal ethanol. 2M Na2C03 (0.16ml. 
2eq.)> and refluxed for 24 h. The reaction was cooled to room temperature, filtered, 
concentrated, and partitioned between ethyl acetate and H2O. The mixture was washed 
10 with brine, dried (MgS04), filtered and concentrated. The crude material was run through 
a silica gel plug using 1-15% acetone in dichloromethane, then purified by HPLC 
(hexanes/ethyl acetate gradient) to give the title compound (52mg, 56%)]. 
MS(ES) (m/z) 582.2 [M+1]. 

m (KBr) 1675.07, 1619.94, 1607.44, 1508.48. 1495.78, 1132.25 cm'l. 
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Examole 39 

N-3,4.5-Trimethoxyphenyl-3-{3-methyl-isoxazolo(4,5-c]-l^-dihydro-5-(4- 
methoxyphenyI)-quinolin-2-on- 1 -yljphenylacetamide 
DMe 



/ 
O 



/ 





5 To a mixture of example 35 (lOOmg, 0. 16mmol), 

tetrakis(triphenylphosphine)palladium (6mg, 0.006mmoi. 3% mol), in THF (4ml) under 
N2 was added 4-methoxypheny]boronic acid (27mg, O.lSmmol, l.leq.) dissolved in 
minimal ethanol, 2M Na2C03 (0.18ml. l.leq.). and refluxed for 24 h. The reaction was 
cooled to room temperature, filtered, concentrated, and partitioned between ethyl acetate 

10 and H2O. The organic layer was washed with brine, dried (MgS04), filtered and 

concentrated. The crude material was run through a silica gel plug using 1-15% acetone 
in dichloromethane. then purified by HPLC (hexanes/ethyl acetate gradient) to give the 
title compound (33mg, 34%). 
MS(ES) (m/z) 606.3 [M-i-1]. 

15 IR (KBr) 1674.98. 1619.77. 1608.84. 1508.35. 1491.99. 1132.22 cm-1. 
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Examole 40 

N-3,4,5-Trimethoxypheiiyl-3-[3-methyl-isoxazolo[4,5<]-l,2-dihydro-5-(4-chlorophenyl)- 
quinolin-2-on-l-yl]phenylacetamide 




5 To a mixture of example 19 (lOOmg, 0.16mmol), tetrakis(tripheiiylphosphine)- 

palladium (6mg, 0.006mmol, 3% mol), in THF (4ml) under N2 was added 4- 
chlorophenylboronic acid (28mg, O.lSmmol, l.leq.) dissolved in minimal ethanol, 2M 
Na2C03 (0.18ml, l.leq.), and refluxed for 24 h. The reaction was cooled to room 
temperature, filtered, concentrated, and partitioned between ethyl acetate and H2O. The 
10 organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 

crude material was run through a silica gel plug using 1-10% acetone in dichloromethane, 
then purified by HPLC (hexanes/ethyl acetate gradient) to give the title compound (38mg, 
39%). 

MS(ES)(m/z) 610.1 [M+1]. 
15 IR (KBr) 1675.47. 1619.83. 1508.75. 1485.81 cm-1. 
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Example 41 

N-3,4,5-Trimethoxyphenyl-3-(3-methyl-isoxazolo(4,5-c]-l,2-dihydio-5- 
(methoxycaiix)nyl)-quinolin-2-on-l-yl]phenylacetainide 




A mixture of example 3S (lOOmg, 016mmol), Pd(OAc)2 (18mg), methanol (Sml), 
acetonitrile (25ml), and triethylamine (0.13ml) was heated to 60 **C for 24 h under 60 psi 
Carbon monoxide. The crude was filtered through a celite plug and concentrated The 
crude materia] was purified by flash chromatography using 1-109& acetone in 
dichloromethane to give the title compound (41mg, 46%). 
MS(ES) (m/z) 558.2 [M+l]. 

m (KBr) 1721.23, 1684.85. 1608.69. 1619.50. 1508.33. 1412.22, 1274.85. 1412.22, 
1274.85, 1233.15. 1131.68 crn-l. 

Example 42 

N-3,4.5-Trimethoxyphenyl-3-[3-methyl-isoxazolo[4,5-c]- 1 ,2-dihydro-5-caiboxy- 
quinoIin-2-on-l-yl]phenylacetamide 




A solution of example 41 (25mg, 0.05mmol) in methanol (0.5ml) and THF 
(0.25ml) was treated with IN NaOH (0.17m], 2eq.) and heated at SO'C for 2h 30min. 
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The reaction was cooled to room temperature, diluted with ice H2O, and organic 
impurities were extended with hexanes. The aqueous layer was acidified to pH 2, then 
extracted with ethyl acetate (2x). The organic layer was washed with H2O, brine, dried 
(MgS04), filtered, and concentrated to give the title compound (24mg, 100%). 
5 MS(ES)(m/2) 542.3 [M-1]. 

m (KBr) 3356.3, 2945.2. 1675.05. 1618.10, 1506.87, 1234.68, 1 128.89 cm"!. 

Example 43 

N-3.4.5-Trimethoxyphenyl-3-[3-methylthio-isoxazolo[4.5-c]-l,2-dihydro-6- 
10 chloroquinolin-2-on-l-yl]phenylacetamide 



To a solution of preparation 5 (17mg, 0.03mmol) in DMF (3ml) under N2 was 
added sodium methylthiolate (1 Img, 0. 15mmol, 5eq.). The solution was stirred for 45 
min., partitioned between ethyl acetate and H2O. The organic layer was washed with 
15 brine, dried (MgS04), filtered and concentrated. The crude material was purified by flash 
chromatography using 1-10% acetone in dichloromethane to give the titie compound 
(6mg,35%). 
MSOFAB) (m/z) 561.1. 

m (KBr) 1679.98, 1656.59, 1600.17, 1578.25, 1507.22, 1460.51, 1455.02, 1410.12, 
20 1229.79. 1136.54. 
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Example 44 

N-3,4,5-Trimethoxyphenyl-3-[3-chloroisoxazolo[4,S-c]-l^-dihydio-6-chlQroquino]in-2- 
on-l-yljphenylacetamide 




5 To a solution of preparation 5 (0.5g, O.SSmmol) in DMF (SOml) under N2 was 

added dropwise l.OM sodium tiimethylsilanolate (0.9ml,1.05eq.) over 3.6 h. The mixture 
was partitioned between ethyl acetate and O.IN HCl, and the organic layer was washed 
with H2O, brine, dried (MgS04), filtered and concentrated. The crude material was 
purified by flash chromatography using 10-7S%ethy] acetate in dichloromethane to give 
10 the title compound (224mg, 46%). 
Anal. Calc- for C27H2iCl2N306 
Theoretical: C 58.50, H 3.82, N 7.58; 
Found: C 58.84. H 5.05, 7.87%. 
IR (KBr) 1673.09, 1593.79, 1459.25, 1132.05 cm"!. 
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Example 45 

N-3,4,5-Trimethoxyphenyl-3-[3-(diethylamidyl)-isoxazolo[4^-c]-l,2-dihydro-6- 
chloroquinolin-2-on-l-yl]phenylacetaraide 




5 To a solution of example 44 (50mg, 0.09inmol) in DMF (5nil) under N2 was 

added diethylanune (28ul, 0.27mmol, 3eq.). The solution was stined at toom temperature 
for 30 min, then partitioned between ethyl acetate and O.IN HCl. The organic layer was 
washed with H2O, biine, dried (MgS04), fllteied and concentrated. The crude material 
was purified by flash chromatography using 1-10% acetone in dichloromethane to give 
1 0 the title compound (32mg, 60%). 

•H NMR (400MHz, CDCI3) 57.58 (t, IH), 7.47 (d, IH), 7.44 (s, IH), 7.23-7.19 (m, 3H), 
7.13 (t. IH), 6.79 (s, 2H). 6.40 (d, 2H). 3.89 (q. 4H), 3.79 (s, 6H), 3.78 (s. 3H), 3.73 (s. 
2H).1.26(t,6H)ppm. 
MS(ES) (m/z) 591 .4 [M+l]. 
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Example 4^ 



N-3,4,5-Trimethoxyphenyl-3-[3-(dipiDpylainidyl>isoxazolo[4,5-c]- 1 ,2-dihydro-6- 



added dipropylamine (37ul, 0.27mmol, 3eq.). Hie solution was stined at room 
temperature for 30 min, then partitioned between ethyl acetate and O.IN HCl. The 
organic layer was washed with H2O, brine, dried (MgSO*), filtered and concentrated. 
The crude material was purified by flash chromatography using 1-10% acetone in 
dichloromethane to give the title compound (20mg, 36%). 

*H NMR (400MH2. CDCI3) 5 7.59 (t, IH). 7.47 (d, IH), 7.41 (s. IH). 7.23-7.19 (m, 3H), 
7.13 (t, IH). 6.79 (s, 2H), 6.40 (d. 2H). 3.85-3.79 (m, 4H), 3.80 (s, 6H), 3.78 (s, 3H). 3.75 
(s. 2H), 1.70-1.64 (m. 4H), 0.88 (t. 6H) ppm. 
MS(ES) (m/z) 619.5 (M+1]. 

Example 47 

N-3,4,5-Trimethoxyphenyl-3-[3-(4-methoxyan!lino)-isoxa2olo[4,5-c]-l^-dihydio-6- 
chloroquinolin-2-on- 1 -yl]phenylacetamide 



chloroquinoIin-2-on- 1 -yl]phenylacetamide 



/ 




To a solution of example 44 (50mg, 0.09nmiol) in DMF (5ml) under N2 was 



/ 




OMe 



To a solution of example 44 (50mg, 0.09nmiol) in DMF (5ml) under N2 was added 
p-anisidine (55mg, 0.45mmol, 5eq.). The solution was stirred at room temperature for Ih 
45min, then partitioned between ethyl acetate and O.IN HCl. The organic layer was 
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washed with H2O, brine, dried (MgS04), filtered and concentrated. The crude material 
was purified by flash chromatography using 1-15% acetone in dichloromethane to give 
the title compound (26mg, 45%). 

*H NMR (400MHz. CDCI3) 8 8.61 (s, IH), 7.59 (t, IH). 7.56 (s, IH). 7.53 (d, IH), 7.32 
5 (d, 2H), 7.27 (s, IH). 7.22-7.18 (m. 3H), 6.87 (d. 2H). 6.83 (s. 2H). 6.58 (d, 2H). 3.79 (s. 
9H). 3.78 (s. 3H). 3.74 (s, 2H) ppm. 
MS(ES) (m/z) 663. 162 [M+Na]. 

Example 48 

10 N-3 ,4,5-Trimethoxyphenyl-3-[3-(thiazol-3-yl)-isoxazolo[4,5-c]-l .2-dihydro-6- 

chloroquinolin-2-on-l-yl]phenylacetamide 




To a solution of example 44 (20mg, 0.04mmol) in DMF {Tsal) under N2 was 
added thiazolidine (18ul. 0.24mmol, 6eq.). The solution was stirred at room temperature 
15 for Ih, then partitioned between ethyl acetate and H2O. The organic layer was washed 
with brine, dried (MgSOO. filtered and concentrated. The crude material was purified by 
flash chromatograi^y using 1-10% acetone in dichloromethane to give the title 
compound (16mg, 67%). 

'H NMR (400MHz, CDCI3) 8 7.61 (t, IH). 7.51 (d, IH), 7.27-7.25 (m. IH). 7.22-7.16 (m, 
20 3H), 6.78 (s, 2H). 6.47 (d. IH), 5.09 (s, IH), 4.26 (t. 2H) 3.81 (s, 6H). 3.79 (s, 3H), 3.77 
(S.2H), 3.11 (t,2H) ppm. 
MS(FAB) (m/2) 607.2 [M+1]. 
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Example 49 

N-3,4,5-Trimethoxyphenyl-3-[3-benzylthio-isoxa2olo[4,5-c)-l^-dihydrc>-6- 
chloroquinolin-2-on- 1 -yl]phenyl acetamide 




S To a solution of example 44 (20mg, 0.04mmol) in DMF (2ml) under N2 was 

added benzyl mercaptan (20ul, 0.2mmol, 5eq.). The solution was stirred at room 
temperature for 18h, then at TO'C for 6h, and partitioned between ethyl acetate and H20. 
The organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 
cnide material was purified by flash chromatography using 1-15% acetone in 
10 dichloromethane to give the title compound (ISmg, 58%). 

JR (KBr) 3310.21, 3264.90, 2926.45, 2831.95. 1699.87, 1674.74. 1613.05, 1592.37, 
1506.49, 1458.07. 1409.78, 1230.24. 1128.31 cm-1. 
MSCFAB) (m/z) 642.1479. 
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Example SO 

N-3,4,5-Trimethoxyphenyl-3-(3-phthaliinidyl-isoxazolo[4,5-c]-l,2-dihydro-6- 
chloroquinolin-2-on- 1 -yljphenylacetamide 




5 To a solution of example 44 (20mg, 0.04mmol) in DMF (2ml) under N2 was 

added potassium phthalimide (37mg, 0.2nunol, Seq.)- The reaction was stirred at room 
temperature for Ih, then partitioned between ethyl acetate and H^P. The organic layer 
was washed with brine, dried (MgS04). filtered and concentrated. The crude material 
was purified by flash chromatography using 1-10% acetone in dichloromethane to give 
10 the title compound (lOmg, 42%). 

'H NMR (400MHz, CDCly) 5 7.97-7.95 (m, 2H), 7.83-7.81 (m. 2H), 7.57 (t, IH), 7.50 (d, 
IH), 7.38 (d. IH), 7.31-7.27 (m. 2H), 7.23-7.22 (m, IH), 6.72 (s, 2H), 6.62 (d. IH). 3.76 
(s, 3H), 3.72 (s. 6H), 3.71 (s, 2H) ppm. 
MSCFAB) (m/z) 665.1439. 

15 
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Examole 51 

N-3,4,5-Trimethoxyphcnyl-3-[3-pyridin-2-ylthio-isoxazolo[4,5-c]-l,2-(iihydio-6- 
chloroquinolin-2-on- 1 -yl]phenylacetaniide 




5 To a solution of example 44 (20mg, 0.04mmol) in DMF (2ml) under N2 was 

added 2-niercaptopyTidine (22mg, 0.2nimol, 5eq.). The reaction was stirred at room 
temperature for Ih, then partitioned between ethyl acetate and H2O. The organic layer 
was washed with brine, dried (MgS04), filtered and concentrated. The crude material 
was purified by flash chromatography using 1-15% acetone in dichloromethane to give 
10 the desired compound (19mg, 84%). 

*H NMR (400MHz. CDCI3) 5 8.60-8.58 (m, IH). 7.75 (t, IH), 7.72 (d, IH), 7.68 (t, IH). 
7.60 (d, IH), 7.51 (s, IH), 7.33-7.31 <m, 2H). 7.26-7.22 (m. 2H), 6.84 (s. 2H). 6.62 (d, 
IH), 3.82 (s, 6H), 3.77 (s, 3H). 3.75 (s, 2H) ppm. 
MS(FAB) (m/z) 629.1242. 



15 
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Example 52 

N-3,4,5-Trimethoxyphenyl-3-[3-phenylthio-isoxazolo[4,5-c]-l^-dihydro-6- 
ch]on)quinolin-2-on-l-y]]phenylacetamide 




5 To a solution of example 44 (4mg, O.OOVmmol) in DMF (0.5ml) under N2 was 

added sodium phenylthiolate (5mg, O.OBSmmol, Seq.). The reaction was stined at room 
temperature for 1 8h, then at 60^C for 3h, and partitioned between ethyl acetate and H2O. 
The organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 
crude material was purified by flash chromatography using 1-10% acetone in 

10 dichloiomethane to give the desired compound (2mg, 47%). 

NMR (400MHz. CDCI3) 5 7.69-7.63 (m. 3H). 7.53-7,45 (m. 4H), 7 J3-7.23 (m. 4H), 
6.85 (s, 2H), 6.62 (d, IH), 3.86 (s, 6H), 3.82 (s. 2H), 3.78 (s, 3H) ppm. 
MS(FAB)(m/z) 628.1313. 
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Example 53 

N-3,4,5-Trimethoxyphenyl-3-[3-((2-methoxy-l-hydroxy-ethaii-2-al)aniidyl)- 
isoxazoIo[4,5<^]'1.2-^hydro>6-chlon>quinoIin-2-OTi-l-yl]phenylacetamide 




5 To a solution of example 44 (50mg, 0.09mmol) in DMF (5ml) under N2 was 

added DJ.-serine methyl ester hydrochloride (70mg, 0.45mmol, 5eq.), then 
diisopropylethylamine (50ul, O.27mmol, 3eq). It was stirred at room temperature for 2h, 
and then partitioned between ethyl acetate and O.IN HCl. The organic layer was washed 
with H2O, brine, dried (MgS04). filtered and concentrated. The crude material was 
10 purified by flash chromatography using 1-30% acetone in dichloromethane to give the 
title compound (33mg, 58%). 
MS(ES) (m/z) 637.2 [M+I]. 

JR (KBr) 3676.62. 3361.32. 3017.09. 1748.50, 1669.24. 1600.15. 1507.87, 1464.59, 
1452.69, 1412.75, 1286.17, 1267.41, 1131.66, 1148.36 crn-l. 



15 
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Example 54 



10 



N-3,4,5-Trimethoxyphenyl-3-[3-(4-fluoroanilino)-isoxazolo[4,5-c]-l,2-dihydro-6- 



To a solution of example 44 (SOmg, 0.09imnol) in DMF (5ml) under N2 was 
added 4-fluoroaniIine (26ul, 0.27mmol, 3eq.) then diisopropylethylamine (50ul, 
0.27mmol, 3eq). The reaction was stirred at room temperature for 7h, and partitioned 
between ethyl acetate and O.IN HCI. The organic layer was washed with H2O, brine, 
dried (MgS04), filtered and concentrated. The crude material was purified by flash 
chromatography using 1-15% acetone in dichloromethane to give the title compound 



(37mg,66%). 

NMR (400MHz, CDCI3) 5 7.63-7.60 (m, 2H), 7.52 (d, IH). 7.34 (m, 2H), 7.28-7.18 
(m, 3H). 7.05 (t. 2H). 6.83 (s. 2H). 6.59 (d, IH). 3.79 (s. 6H), 3.78 (s, 3H), 3.73 (s, 2H) 
ppm. MS(FAB)(m/z) 629.1611. 
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Example 55 

N-3,4,5-Trimethoxyphenyl-3-[3-aniUno-isoxazolo[4,5-c]-l,2-dihydro-6-chloroquinoIin-2- 
on-l-yl]phenylacetainide 




5 To a solution of example 44 (SOmg, 0.09iiimol) in DMF (5ml) under N2 was 

added aniline (25ul, 0.27nunol, 3eq.), then diisopropylethylamine (SOuI, 0.27mmol, 3eq). 
The reaction was stirred at room temperature for 19h, and partitioned between ethyl 
acetate and O.IN HCl. The organic layer was washed with H2O, brine, dried (MgS04), 
filtered and concentrated. The crude material was purified by flash chromatography 
10 using 1-15% acetone in dichloromethane to give the desired compound the title 
compound (34mg, 61%). 

'H NMR (400MHz, CDCI3) 5 7.63 (t. IH), 7.53 (d, IH). 7.44-36 (m. 5H), 7.30-7.21 (m, 
3H). 7.15 (t, IH). 6.82 (s, 2H). 6.61 (d, IH), 3.81 (s, 6H). 3.79 (s, 3H), 3.77 (s, 2H) ppm. 
MS(FAB) (m/z) 611.1703. 



15 
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Example 56 

N-3,4^-Trimethoxyphenyl-3-[3-(2-methoxyethylaniidyl)-isoxazolo[4,5-c]-l,2-<iihydro-6- 
chloroquinolin-2-on- 1 -yl]phenylacetamide 




To a solution of example 44 (50mg, 0.09mmol) in DMF (5ml) under was 
added 2-methoxyethylamine (24ul, 0.27mmol, 3eq.) then diisopropylethylamine (50ul, 
0.27mmol, 3eq). The mixture was stirred at room temperature for 10 min, then 
partitioned between ethyl acetate and O.IN HQ. The organic layer was washed with 
H2O, brine, dried (MgS04). filtered and concentrated. The crude material was purified by 
flash chromatography using 1-30% acetone in dichloromethane to give the desired 
compound the title compound (31mg, 59%). 
MS(FAB) (m/z) 593.1809. 

IR(KBr) 1668.82. 1639.51. 1600.75, 1508.25, 1452.72, 1131.93 cm-1. 
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N-3,4,5-Trimethoxyphenyl-3-[3-((2-niethoxy-l-prop-2-yl-ethan-2-al)amidyl)- 
isoxazo]o[4,S-c]-l^-dihydro-6-<hloroquinoIin-2-K)n-l-y]]phenylacetaniide 




added D,L-vaIine methyl ester hydrochloric^ (76mg, 0.45inino], 5eq.)> then 
diisopropylethylamine (50ul, 0.27mmol, 3eq). The mixture was stirred at room 
temperature for 2h, then partitioned between ethyl acetate and O.IN HCl. The organic 
layer was washed with H2O, brine, dried (MgS04), filtered and concentrated. The crude 
10 material was purified by flash chromatography using 1-15% acetone in dichloromethane 
to give the title compound (38mg, 66%), as a mixture of enantiomers. 
MS(FAB) (m/z) 649.2059. 

m (KBr) 3010.50, 1744.23. 1667.18. 1638.41, 1599.86, 1508.11. 1464.67. 1452.64, 
1412.44. 1285.83. 1266.55, 1235.18, 1149.15. 1132.61 cm-1. 
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Example 58 



N-3,4,5-Trimethoxyphenyl-3-[3-(2-methoxycarbonylpyrrolidinyl)-isoxa2olo[4^]-l^- 



added L-proline methyl ester hydrochloride (75mg, 0.45inmol, 5eq.), then 
diisopropyleihylamine (75ul, 0.41mmol, 4.5eq). The leaction was stirred at room 
temperature for Ih ISmin, then partitioned between ethyl acetate and O.IN HCl. The 
organic layer was washed with H2O, brine, dried (MgS04), filtered and concentrated. 
10 The crude material was purified by flash chromatography using 1-20% acetone in 
dichloromethane to give the title compound (56mg, 90%). 
MS(FAB)(m/2) 647.1896. 

IR(KBr) 1744.62. 1669.01, 1603.27, 1594.03, 1498.34, 1452.51. 1412.85, 1287.30, 
1235.18, 1132.45 cm-1. 




5 



To a solution of example 44 (50mg, 0.09mmol) in DMF (5ml) under N2 was 



15 
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Example 59 

N-3,4,S-Triinethoxyphenyl-3-[3-((2-methoxy-l-benzyl-ethan-2-al)ainidyl)-isoxazo]o[4,S- 
c]- 1 ^-dihydro-6-chloroquinolin-2-on- 1 -yllphenylacetamide 




5 To a solution of example 44 (50nig, O.OPmmoI) in DMF (Sml) under N2 was 

added D^phenylalanine hydrochloride <97mg, 0.45mrool, 5eq.), then 
diisopropylethylamine (75ul, 0.41iiunoU 4.5eq). It was stiired at room temperature for 
24h. then partitioned between ethyl acetate and O.IN HCI. The organic layer was washed 
with H2O, brine, dried (MgS04), filtered and concentrated. The crude material was 
10 purified by flash chromatography using 1- 1 5% acetone in dichloromethane to give the 
title compound (41mg, 65%) as a mixture of enantiomos. 
MS(FAB) (m/z) 697.2075. 

IR (KBr) 1748.03. 1668.31, 1638.93. 1599.78, 1508.08. 1452.64. 141232. 1284.48. 
1267.21. 1235.18. 1132.20 cro-1. 

15 
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Example 60 

N-3,4,5-TrimethoxyphenyI-3-[3-((2-methoxy-l-methyl-ethan-2-al)ainidyl)-isoxazoIo[4^- 
c]-l,2-dihydro-6-chloroquinoIin-2-on-l-yl]phenylacetainide 



5 




To a solution of example 44 (36mg, 0.07mmol) in DMF (3.5ml) under was 
added (D,L) ananine methyl ester (49mg, 0.35nMnol, 5eq.), then triethylamine (30ul, 
0.21mmo], 3eq.). The solution was stirred at room temperature for 3h, then partitioned 
between ethyl acetate and H2O. The organic layer was washed with brine, dried 

10 (MgS04). filtered and concentrated. The crude material was purified by flash 

chromatography using 1-10% acetone in dichloromethane to give the title compound 
(16mg, 40%) as a mixture of enantiomers. 
Anal. Calc. for C3iH29ClN40g 
Theoretical: C 59.95, H 4.71. N 9.02; 

15 Found C 59.90. H 5.08. 8.52%. 

IR (KBr) 1746.09, 1671.16. 1638.64. 1598.09. 1506.60. 1449.88. 1410.66. 1280.66, 
1267.05. 1229.78. 1151.16. 1128.33, 789.32 cm-1. 
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Example 61 



N-3,4»5-Trimethoxyphenyl-3-[3-((2-methoxy-ethan-2-al)ainidyl)-isoxazolo[4,5-c]-l,2- 



added triethylamine (261, 0.2mmol, 5eq.), then glycine methyl ester (15mg, 0.12mmol, 
3eq.)- The solution was stirred at room temperature for 3h, and partitioned between ethyl 
acetate and H2O. The organic layer was washed with brine, dried (MgS04)* filtered and 
concentrated. The crude material was purified by flash chromatography using 1-10% 
10 acetone in dichloromethane to give the title compound (16mg, 40%). 
MS(FAB) (m/z) 607.1604. 

IR (KBr) 1744.26, 1659.82, 1599.86, 1507.20, 1450.94, 1420.55, 1412.06, 1265.82. 
1230.04, 1205.12. 1128.92 cm-1. 

15 Example 62 

N-3,4.5-Trimethoxyphenyl-3-[3-ethoxy-isoxazolo[4,5-cJ-l,2-dihydro-6-chloroquinolin-2- 
on-l-yl]phenylacetamide 




5 



To a solution of example 44 (23mg, 0.04nimol) in DMF (2ml) under N2 was 




20 



To a solution of example 44 (29mg, 0.05mmol) in THF (3ml) under N2 was added 
a solution of 21% sodium ethoxide in ethanol (40ul, O.lmmol. 2eq.). It was stirred at 
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room temperature for SOmin, then partitioned between ethyl acetate and H2O. The 
organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 
crude material was purified by flash chromatography using 1-30% acetone in 
dichloromethane to give the title compound (4.5mg, 16%) 

'H NMR (400MHz. CDCI3) 6 7.61 (t, IH). 7.48 (d, IH), 7.34 (s, IH), 7.31-7.20 (m, 3H), 
6.87 (s. 2H), 6.59 (dd, IH). 4.76 (q. 2H), 3.87 (s, 6H). 3.78 (s. 5H). 1.56 (t, 3H) ppm. 
MS(FAB)(m/z) 564.1545. 

Example 63 

N-3.4,5-Trimethoxyphenyl-3-f3-(l-metfiylcthoxy)-isoxazolo(4,5-c]-l,2-dihydro-6- 
chloroquinolin-2-on-l-yl]phenylacetamide 





To a solution of example 44 (50mg, 0.09mmol) in THF (5ml) under N2 was added 
0.95M sodium isopropoxide (lOOul, 1.2eq.). The reaction was stirred at room 
temperature for 6h. then set in a fireezer for 17 h. Additional 0.95M sodium isopropoxide 
(150u]. 1.8eq.) was added, stirred for 2h. and then partitioned between ethyl acetate and 
H2O. The organic layer was washed with brine, dried (MgS04), filtered and 
concentrated. The crude material was purified by flash chromatography using 1-10% 
acetone in dichloromethane to give the tide compound (9mg, 17%). 
MS(FAB) (m/z) 578.1689. 

JR (KBr) 1680.23. 1623.90. 1596.74, 1508.46, 1131.81 cm-1. 



wo 01/27116 



PCTAJSOO/21980 



- 136- 



Example 64 

N-3,4,5-Trimethoxyphenyl-3-[3-( 1 -methoxy)-isoxazolo[4,S-c]- 1 ^-dihydro-6- 
ch]oroquinolin-2-on-l-yI]phenylacetainide 




5 



To a solution of example 44 (7mg, O.Olmmol) in MeOH (2.5ml) under N2 was 



added 0.9SM sodium methoxide (ISul, 2eq.). The solution was stirred at room 
temperature for 6h. and partitioned between ethyl acetate and H2O. The organic layer 
was washed with brine* dried (MgS04), Altered and concentrated. The crude material 
was purified by flash chromatography using 1-10% acetone in dichloromethane to give 
10 the tide compound (2.5mg, 35%). 

*H NMR (400MHz. CDCI3) 5 7.61 (t, IH), 7.48 (d, IH), 7.36 (s, IH), 7.32-7.20 (m. 4H), 
6.89 (s, 2H), 6.60 (dd. IH). 4.37 (s. 3H), 3.84 (s, 6H). 3.79 (s, 3H), 3.77 (s, 2H) ppm. 
MS(FAB) (m/z) 550.1387. 

15 Example 65 

N-3,4,5-Trimethoxyphenyl-3-[oxazolo[4,5-c)-1.2-dihydro-6-chloroquinolin-2-on-l- 
yl]phenylacetanaide 
pMe 




20 



Compound from preparation 57 (122 mg. 0.226 mmol) and 2N NaOH in MeOH 
(2.5 ml, 5.0 mmol) were allowed to react in DMF (5 ml) at room temperature for 16 h. 
Dilution with EtOAc, extraction with H3O (3x) and brine, drying CMgS04), filtration. 
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concentration, and purification by column chromatography (silica gel, hexanes/EtOAc 
gradient) gave the title compound (74 mg, 63 %). 

*H NMR (400 MHz, cU-DMSO) d 10.36 (s, IH), 8.95 (s, IH), 7.55-7.45 (m, 2H), 7.43- 
7.38(m, 2H), 7.26 (s. IH), 7.21 (d, IH. J = 7.3 Hz). 6.97 (s, 2H), 6.57 (d, IH, J = 8.3 Hz), 
5 3.70 (s, 2H). 3.65 (s, 6H). 3.53 (s. 3H) ppm. 
Mass spectnim (ES) (m/z) 520.2 [M+l]. 

The compounds of the invention are inhibitors of MRPl. Thus, the compounds of 
10 the invention may be used to inhibit any neoplasm having intrinsic and/or acquired 

resistance, conferred in part or in total by MRPl, to an oncolytic or oncolytics. In oHher 
words, treatment of such a neoplasm with an effective amount of a compound of this 
invention will cause the neoplasm to be more sensitive to chemotherapy that was 
rendered less efficacious by MRPl. 
15 Vincristine, epirubicin, daunorubicin, doxorubicin, and etoposide are oncolytics 

that are substrates of MRPl. See Cole, et. al., 'Thannacological Characterization of 
Multidrug Resistant MRP-transfected Human Tumor Cells", Cancer Research, 54:5902- 
5910. 1994. Since MRPl is ubiquitous in mammals, particularly humans, Nooter, K, et. 
al., •'Expression of the Multidrug Resistance-Associated Protein (MRP) Gene in Human 
20 Cancers", Cliru Can. Res., 1:1301-1310, (1995), chemotherapy whose goal is to inhibit a 
neoplasm employing any of those agents has the potential to be rendered less efficacious 
by MRPl. Thus, neoplasms of the bladder, bone, breast, lung(small-cell), testis, and 
thyroid and more specific types of cancer such as acute lymphoblastic and myeloblastic 
leukemia, Wilm's tumor, neuroblastoma, soft tissue sarcoma, Hodgkin*s and non- 
25 Hodgldn 's lymphomas, and bronchogenic carcinoma may be inhibited v^th a 

combination of one or more of the above oncolytics and a compound of this invention. 

The biological activity of the compounds of the present invention was evaluated 
employing an initial screening assay which rapidly and accurately measured the activity 
of the tested compound in inhibiting MRPl or MDRl. Assays useful for evaluating this 
30 reversing c^ability are well known in the art. See, e.g., T. McGrath, et al.. Biochemical 
Pharmacology, 38:3611, 1989; D. Marquardt and M.S. Center, Cancer Research, 
52:3157, 1992; D. Marquardt, et al.. Cancer Research, 50:1426, 1990; and Cole, et. al. 
Cancer Research, 54: 5902-5910. 1994. 
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Assav for Reversal of MRPl -Mediated Doxonibicin Resistance a nd MDRl -Mediated 
Vincristine Resistance : HL60/Adr and HL60A^inc are continuous cell lines, which were 
selected for doxorubicin and vincristine resistance respectively by culturing HL60, a 
5 human acute myeloblastic leukemia cell line, in increasing concentrations of doxonibicin 
or vincristine until a highly resistant variant was attained. 

HL60/Adr and HL60A^inc cells were grown in RPMI 1640 (Gibco) containing 
10% fetal bovine serum (FBS) and 50 /xg/ml GENTAMICIN™ (Sigma). CeUs were 
harvested; washed twice with assay medium (same as culture media); counted; and 

10 diluted to 1 x 10^ cells/ml in assay medium. One hundred microliters of cells were 

aliquoted into wells of a 96 well tissue culture plate. Two columns of each 96 well plate 
served as a negative control and received assay medium containing no cells. 

Test compounds and reference compounds were dissolved in dimethyl sulfoxide 
(DMSO) at a concentration of 5 mM. Samples were diluted in assay medium and 25 nl 

15 of each test compound was added to 8 wells. Assay standards were run in quadruplicate. 
Assay media was added to half of the wells and doxorubicin to the other half of the wells 
to achieve a final volume of ISO fil per well. 

The plates were incubated at 37*C for 72 hours in a humidified incubator with a 
5% carbon dioxide atmosphere. Cell viability and vitality was measured by oxidation of 

20 a alamarBIue'"^ fluorescent dye using standard conditions. The plates w^e incubated for 
3 hours at ST'^C. Fluorescence was determined using SSO nm excitation and 590 nm 
emission using a microtitre plate reader. 

The ability of a test compound to reverse the resistance of HL60/Adr and 
HL60A^inc cells to doxorubicin was determined by comparison of the absorbance of the 

25 wells containing a test compound in addition to the oncolytic (doxorubicin) with the 
absorbance of wells containing the oncolytic without a test compound. Controls were 
used to eliminate background and to ensure the results were not artifactual. The results of 
the assay are expressed as percent inhibition of cell growth. The oncolytic alone at the 
tested concentration minimally inhibits the growth of HL60/Adr or HL60A^inc cells. 

30 Representative compounds of formula I demonstrated a significant effect in 

reversing the MRPl multiple drug resistance. Many of the compounds showed very 
significant enhancement of activity in combination with the oncolytic agent as opposed t 
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the oncolytic agent alone. In addition, a large majority of the compounds tested displayed 
a significant degree of selective inhibition of the HL6(VAdr cell line over the HL60A^inc 
cell line. 

When administering an oncolytic in practicing the methods of this invention, the 
S amount of oncolytic employed will be variable. It should be understood that the amount 
of the oncolytic actually administered will be determined by a physician, in the light of 
the relevant circumstances, including the condition to be treated, the chosen route of 
administration, the actual oncolytic administered, the age, weight, and response of the 
individual patient (mammal), and the severity of the patient's symptoms. Of course, the 

10 amount of oncolytic administered should be decided and closely monitored by that 
patient's physician. After deciding on the oncolytic or oncolytics to employ, The 
Physician's Desk Reference®", published by Medical Economics Company at Montvale, 
NJ 07645-1742, is a helpful resource to the physician in deciding on amounts of the 
oncolytic to administer and is updated annually. 

IS Preferred formulations, and the methods of this invention employing those 

fonnulations, are those which do not contain an oncolytic. Thus, it is preferred to 
administer the compounds of this invention separately from the oncolytic. The oncolytics 
mentioned in this specification are commercially available and may be purchased in pre- 
formulated forms suitable for the methods of this invention. 

20 The compounds of formula I alone, or optionally in combination with an 

oncolytic, are usually administered in the form of pharmaceutical formulations. These 
fonnulations can be administered by a variety of routes including oral, rectal, 
transdermal, subcutaneous, intravenous, intramuscular, and intranasal. Such fonnulations 
are prepared in a manner well known in the pharmaceutical art and comprise at least one 

25 active compound of formula L 

The present invention also includes methods employing pharmaceutical 
fonnulations which contain, as the active ingredient, the con^imds of formula I, and 
optionally an oncolytic, associated with pharmaceutical earners. In making the 
formulations of the present invention the active ingredient(s) is usually mixed with an 

30 excipient, diluted by an excipient, or enclosed within such a carrier which can be in the 
form of a capsule, sachet, paper or other container. When the excipient serves as a 
diluent, it can be a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or 



wo 01/27116 



PCT/USOO/21980 



-140- 

medium for the active ingredient. Thus, the formulations can be in the form of tablets, 
pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, 
syrups, aerosols (as a solid or in a liquid medium), ointments containing for example up 
to 10% by weight of the active compound, soft and bard gelatin capsules, suppositories. 
S sterile injectable solutions, and stoile packaged powders. 

In preparing a formulation, it may be necessary to mill the active compound(s) to 
provide the appropriate particle size prior to combining with the other ingredients. If the 
active compound(5) is substantially insoluble, it ordinarily is milled to a particle size of 
less than 200 mesh. If the active compound(s) is substantially water soluble, the particle 

10 size is normally adjusted by milling to provide a substantially unifonn distribution in the 
formulation. e.g.^ about 40 mesh. 

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, 
mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium 
silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water, syrup, and 

15 methyl cellulose. The formulations can additionally include: lubricating agents such as 
talc, magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending 
agents; preserving agents such as methyl- and propylhydroxyb^izoates; sweetening 
agents; and flavoring agents. The formulations of the invention can be formulated so as 
to provide quick, sustained or delayed release of the active ingredient after administration 

20 to the patient by employing procedures known in the art. 

The formulations are preferably formulated in a unit dosage form, each dosage 
containing from about 5 to about 100 mg. more usually about 10 to about 30 mg, of each 
active ingredient. The term "unit dosage form" refers to physically discrete units suitable 
as unitary dosages for human subjects and other mammals, each unit containing a 

25 predetemiined quantity of active material calculated to produce the desired therapeutic 
effect, in association with a suitable pharmaceutical excipient. 

The compounds of formula I are effective over a wide dosage range. For 
example, dosages per day normally fall within the range of about 0.5 to about 30 mg/kg 
of body weight. In the treatment of adult humans, the range of about 1 to about IS 

30 mg/kg/day, in single or divided dose, is especially preferred. However, it will be 

understood that the amount of the compound actually administered will be determined by 
a physician, in the light of the relevant circumstances, including the condition to be 
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treated, the chosen route of administration, the actual compound adnunistered, tiie i^, 
weight, and response of the individual patient, and the severity of the patient's symptoms, 
and therefore the above dosage ranges are not intended to limit the scope of the invention 
in any way. In some instances dosage levels below the loww limit of the af<»esaid range 
5 may be more than adequate, while in other cases still larger doses may be employed 
without causing any hannfiil side effect, provided that such larger doses are first divided 
into several smaller doses for administration throughout the day. 

For preparing solid formulations such as tablets the principal active ingredient(s) 
is mixed with a pharmaceutical excipient to form a solid preformulation composition 

10 containing a homogeneous mixture of a compound of die present invention. When 

referring to these preformulation compositions as homogeneous, it is meant that the active 
ingredient(s) is dispersed evenly throughout the formulation so that the formulation may 
be readily subdivided into equally effective unit dosage forms such as tablets, pills and 
capsules. This solid preformulation is then subdivided into unit dosage forms of the type 

IS described above containing from 0.1 to about 500 mg of the active ingredient of the 
present invention. 

The tablets or pills of the present invention may be coated or otherwise 
compounded to provide a dosage form affording the advantage of prolonged action. For 
example, the tablet or pill can comprise an inner dosage and an outer dosage component, 

20 the latter being in the form of an envelope over the former. The two components can be 
separated by enteric layer which serves to resist disintegration m the stomach and permit 
the inner component to pass intact into the duodenum or to be delayed in release. A 
variety of materials can be used for such enteric layers or coatings, such materials 
including a number of polymeric acids and mixtures of polymnic acids with such 

2S materials as shellac, cetyl alcohol, and cellulose acetate. 

The novel formulations which are liquid forms may be incorporated for 
administration orally or by injection and include aqueous solutions, suitably flavored 
syiups, aqueous or oil suspensions, and flavored emulsions with edible oils such as 
cottonseed oil, sesame oil, coconut oil, or peanut oil, as well as elixirs and similar 

30 phannaceutical vehicles. 

Formulations for inhalation or insufflation include solutions and suspensions in 
pharmaceutical, aqueous or organic solvents, or mixtures thocof. and powders. The 
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liquid or solid formulations may contain suitable phamiaceutical excipients as described 
supra. Preferably the formulations are administered by the oral or nasal respiratory route 
for local or systemic effect. Compositions in preferably pharmaceutical solvents may be 
nebulized by use of inert gases. Nebulized solutions may be breathed directly from the 
S nebulizing device or the nebulizing device may be attached to a face mask, tent, or 
intermittent positive pressure breathing machine. Solution, suspension, or powder 
formulations may be administered, preferably orally or nasally, from devices which 
deliver the fonnulation in an appropriate manner. 

The following fonnulation examples are illustrative only and are not intended to 
10 limit the scope of the invention in any way. "Active ingredientCs)" means a compound 
according to formula I or a pharmaceutical salt or solvate thereof optionally with one or 
more oncolytics. 
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Formulation Example 1 

Hani gelatin capsules containing the following ingredients are prepared: 



5 Quantity 

Ingredient fmp/capsule) 

N-3,4,5-trimethoxyphenyl-3-[3-azidomethyl 

-isoxazo]o[4^-c]-l ,2-dihydro-6-chloro- 

quinolin-2-on-l-yI]phenylacetaniide 30.0 

10 Starch 305.0 

Magnesium stearate S.O 



The above ingredients are mixed and filled into hard gelatin capsules in 340 mg 
quantities. 

15 

Formulation Example 2 
A tablet formula is prepared using the ingredients below: 

20 

Ingredient 
N-3,4,5-triniethoxyphenyl-3-[3-methyl 
isoxazolo[4,5-c]-l ,2-dihydro-6-fluoro- 
quinolin-2-on-l-yl]phenyla<«tamide 
25 Cellulose, miciocrystalline 
Colloidal silicon dioxide 
Stearic acid 5.0 



Quantity 
fmg/capsule) 



25.0 
200.0 
10.0 



The components are blended and compressed to form tablets, each weighing 240 

30 mg. 
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Fonnulation Example 3 

A dry powder inhaler formulation is prepared containing the following 
components: 

5 

Ingredient Weight % 

N-3,4,5-trimethoxyph«iyl-3-[3-inethyl- 
isoxazolo[4,5-c]-l,2-dihydro-6-methoxy- 

quinolin-2-on-l-yl]phenyIacetamide S 
10 Lactose 95 

The active ingredient is mixed with the lactose and the mixture is added to a dry 
powder inhaling appliance. 

IS Formulation Example 4 

Tablets, each containing 30 mg of active ingredient, are prepared as follows: 

Quantity 

Ingrediem (mg/capsule) 
20 N-3,4,5-trimethoxyphenyl-3-[3-methyl- 
isoxazolo[4,S-c]- 1 ,2-dihydro-S- 
(4-methoxyphenyl)-quinoIin-2-on-l-y]] 

phenylacetamide 30.0 mg 

Starch 4S.0 mg 

25 Microcrystalline cellulose 35.0 mg 
Polyvinylpyrrolidone 

(as 10% solution in water) 4.0 mg 

Sodium carfooxymethyl starch 4.5 mg 

Magnesium stearate 0.5 mg 

30 Talc 1.0 mg 



Total 



120 mg 
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The active ingredient, starch and cellulose are passed through a No. 20 mesh U.S. 



sieve and mixed thoroughly. TTie solution of polyvinylpyrrolidone is mixed with the 
resultant powders, which are then passed through a 16 mesh U.S. sieve. The granules so 
5 produced are dried at S0-60OC and passed through a 16 mesh U.S. sieve. The sodium 
cariwxymethyl starch, magnesium stearate, and talc, previously passed through a No. 30 
mesh U.S. sieve, are then ad<kd to the granules which, after mixing, are compressed on a 
tablet machine to yield tablets each weighing 120 mg. 

10 FomulationE^OTip^eS 



Capsules, each containing 40 mg of medicament are made as follows: 



15 



Ingredient 
N-3,4,5-trimethoxyphcnyl-3-[3-methyl- 
isoxazolo[4,5-c)-l,2-dihydro-6-carboxy- 
quinolin-2-on- l-yl]phenylacetamide 
Starch 



Quantity 
(me/capsule) 



40.0 mg 



20 Magnesium stearate 



109.0 mg 
1.0 mg 



Total 



ISO.O mg 



25 



The active ingredient, cellulose, starch, and magnesium stearate are blended, 
passed through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 150 mg 
quantities. 
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Formulation Example 6 

Suppositories, each containing 25 mg of active ingredient are made as follows: 



N-3,4,5-trimethoxypheny]-3-[3-((2-methoxy- 
1 -benzyl-ethan-2-a])amidyl)-isoxazoIo 
[4,5-c]- 1 ,2-dihydro-6-chloroquinoIin- 

2-on-l-yl]phenylacetamide 25 mg 

10 Saturated fatty acid glycerides to 2,000 mg 

The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended 
in the saturated fatty acid glycerides previously melted using the minimum heat 
necessary. The mixture is then poured into a suppository mold of nominal 2.0 g capacity 
IS and allowed to cool. 

Formulation Example 7 

Suspensions, each containing 50 mg of medicament per 5.0 ml dose are made as 
20 follows: 



Amount 

N-3,4,5-trimethoxyphenyl-3-[3-pheny]thio- 

isoxazolo[4,5-c]-l ;2-dihydn>-6- 

25 chloroquinolin-2-on-l-yl]phenylacetamide 50.0 mg 

Xanthan gum 4.0 mg 

Sodium cari}oxymethy] cellulose (11%) 

MicTOcrystalline cellulose (89%) 50.0 mg 

Sucrose 1.75 g 

30 Sodium benzoate 10.0 mg 

Flavor and Color q.v. 

Purified water to 5.0 ml 
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The active ingredient, sucrose and xanthan gum are blended, passed through a No. 
10 mesh U.S. sieve, and then mixed with a previously made solution of the 
microcrystalline cellulose and sodium caiboxymethyl cellulose in water. The sodium 
5 benzoate, flavor, and color are diluted with some of the water and added with stirring. 
Sufficient water is then added to produce the required volume. 

Formulation Example 8 

10 Capsules, each containing IS mg of medicament, are made as follows: 

Quantity 

Ingredient (mp/cansule) 
N-3,4,5-triinethoxyphenyl-3-[3-methyl- 
isoxazoloC4,5-c]-l ,2-dihydn>-5- 
15 (4-trifluoromethylphenyl)-quinolin-2- 

on-l-yl]phenylacetamide 15.0 mg 

Staich 407.0 mg 

Magnesium stearate 3.0 me 

20 Total 425.0 mg 

The active ingredient, cellulose, starch, and magnesium stearate are blended, 
passed through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 425 mg 
quantities. 

25 
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Formulation Example 9 

An intravenous fonnulation may be prepared as follows: 

5 Ingredient Ouantitv 

N-3,4,5-trimethoxyphenyl-3-[3-methyl- 
isoxazolo[4,S-€]-l »2-dihydro-6- 

iodoquinolin-2-on-i-yl]phenyIacetamide 250.0 mg 

Isotonic saline 1000 ml 

10 

Fonnulation Example 10 
A topical fonnulation may be prepared as follows: 



15 Ingredient Quantity 
N-3.4,5-trimethoxyphenyl-3-[3-methyl- 
isoxazoIo[4,5-c]-l,2-dihydro-6-(thien-2-yl)- 

quinolin-2<-on-l-yl]phenyIacetamide 1-10 g 

Emulsifying Wax 30 g 

20 Liquid Paraffin 20 g 

White Soft Paraffin to 100 g 



The white soft paraffin is heated until molten. The liquid paraffin and emulsifying 
wax are incorporated and stirred until dissolved. Hie active ingredient is added and 
25 stining is continued until dispersed. The mixture is then cooled until solid. 
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Formulation Example II 

Sublingual or buccal tablets, each containing 10 mg of active ingredient, may be 
prepared as follows: 

Quantity 

Ingredient fme/capsule) 
N-3,4,5-trimethoxyphenyl-3-[3- 
(l-methoxy)-isoxa2olo[4,5-c]-l,2- 
dihydro-6-chloroquinolin-2-on-I-yI] 

phenylacetamide lO.Omg 

Glycool 210.S mg 

Water 143.0 mg 

Sodium Citrate 4.5 mg 

Polyvinyl Alcohol 26.5 mg 

Polyvinylpynolidone 15.5 mg 

Total 410.0 mg 



Hie glycerol, water, sodium citrate, polyvinyl alcohol, and polyvinylpyrrolidone 
20 are admixed together by continuous stirring and maintaining the temperature at about 
90°C. When the polymers have gone into solution, the solution is cooled to about 
50-55**C and the active ingredient is slowly admixed. The homogenous mixture is poured 
into forms made of an inert materia] to produce a drug-containing diffusion matrix having 
a thickness of about 2-4 mm. This di^sion matrix is then cut to form individual tablets 
25 having the appropriate size. 

Another preferred formulation employed in the methods of the present invention 
employs transdermal delivery devices ("patches"). Such transdermal patches may be used 
to provide continuous or discontinuous infusion of the compounds of the present 
invention in controlled amounts. The constiuction and use of transdermal patches for the 
30 delivoy of pharmaceutical agents is well known in the art See, e.g., U.S. Patent 

5,023,252, issued June 1 1, 1991, herein incorporated by reference. Such patches may be 
constructed for continuous, pulsatile, or on demand delivery of phannaceutical agents. 



